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BoB Bureau of Biologics, Health Protection Branch, Health Canada 
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LEDC Laboratory Centre for Disease Control, Health Protection Branch, 
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CHAPTER 1 


Safety 
and 
risk 


he original Order in Council 

creating this Inquiry directs me 

to submit “an interim report in 
both official languages to the Governor 
General in Council on the safety of the 
blood system, with appropriate recommen- 
dations on actions which might be taken to 
address any shortcomings.” This interim 
report expresses opinions that arise from 
the mass of evidence — testimony, docu- 
ments, submissions, and scientific and 
other literature — that has been obtained to 
this point in the Inquiry. A further large 
volume of evidence remains to be gathered. 
To date the Inquiry has concentrated on 
provincial issues, and that stage has been 
completed. There remain, however, the 
broader national issues which are con- 
cerned with the participants in the 
Canadian blood system, their actions, and 
the relations among them. Inevitably the 
issue of safety will arise again during those 
hearings. This, therefore, is not the last 
word on the subject of safety. 

Nor does it fully examine the “blood sys- 
tem” which serves Canada. That system — 
if indeed it is highly organized enough to 
be properly considered a system — is com- 
plex and highly pluralistic. It consists of a 
number of participants whose nature, 
actions, and relationships have yet to be 
explored in depth in this Inquiry. Most of 
the evidence on the relationships of the 
major institutions and of the others that 
make up the blood system — the provincial 
and territorial governments, pharmaceuti- 
cal companies, and consumer groups — is 
yet to be heard. Until that investigation is 
complete, it would be premature to present 
even an interim report that judges and rec- 
ommends changes to the “system.” 

This interim report therefore pursues a 
somewhat narrower interpretation of the 
mandate with the related issue I have come 
to believe is of paramount importance to 
Canadians: the safety of Canada’s blood 
supply. The expert committee that I 
appointed found that public confidence in 
the Canadian blood system is so low that it 
will require significant action to restore it. 


The question addressed in this report, though 
still on an interim basis only, thus is a highly 
practical one — the degree of safety of the blood, 
blood components, and blood products used 
therapeutically in Canada. In other words, how 
safe can Canadians feel if it becomes necessary 
for them to receive a blood transfusion? The 
answer, as will be seen, for the moment appears 
reassuring, but with no room for complacency. 

In large measure the question is highly techni- 
cal, requiring expert advice. For such expertise 
I appointed a safety audit committee (the one 
already quoted) which is sometimes, though 
perhaps not helpfully, referred to as the man- 
agement committee of the blood safety audit. In 
order to ensure independence and diversity, 
expert advisers were appointed from the United 
States, England, Scotland, Australia, and 
Jamaica as well as Canada, and either became 
members of the committee or participated 
actively in its work. The reports of these highly 
qualified advisers, which are annexed to and 
form part of this interim report, were made the 
subject of public hearings, and were favourably 
received. The immediate implementation of all 
its recommendations would however be prema- 
ture. Helpful though the report is, it is, after all, 
only part of the material I must consider for my 
final report and recommendations. 

The main thrust of the expert report is con- 
cerned with management of the blood system, 
particularly the subsystem that is the blood ser- 
vices of the Canadian Red Cross Society. Much 
of it relates to the relationships between some of 
the principal actors in the blood system and 
their practices, matters on which they and other 
parties have not yet been heard and about which 
a great body of evidence is yet to be obtained. 
On the other hand, many elements of the safety 
audit committee’s report and recommendations, 
especially those having to do with the results of 
on-site inspections and estimate of degrees of 
risk, are of immediate help. In due course, the 
entire product of the committee’s work will be 
evaluated. In the meantime, I must be mindful 
of the fact that I cannot abdicate to others, no 
matter how expert, the responsibility to advise 
the Governor in Council reposed in me by the 


terms of the Order in Council. To the extent that 
the expert report is informative on the issue of 
the safety, today, of the blood supply, I rely on it 
as helpful advice. To the extent that it deals 
with matters that are part of the national issues 
my evaluation of its advice must be postponed 
until those issues are explored at future public 
hearings. 

Another limitation or, perhaps more accurate- 
ly, another qualification of this interim report 
should be mentioned. Any assessment of the 
current state of the blood supply is a sort of 
“snapshot,” a picture of the subject at a particu- 
lar time. If what is being described were static, 
the task would be simpler. But the state of the 
blood supply is not static: it is dynamic, under- 
going change at a rapid rate. The very existence 
of this Inquiry and particularly of its public 
hearings, and the publicity given them, has 
made the many participants in the blood system 
much more conscious of some of that system’s 
risks and shortcomings. Some of the shortcom- 
ings brought to light by the safety audit com- 
mittee after their inspections of the Canadian 
Red Cross Society blood centres are being cor- 
rected and, no doubt, in some cases have already 
been corrected. Conceivably, some of the risks 
to the blood supply described as existing at the 
time these words are being written will have dis- 
appeared by the time this report is submitted or 
by the time the final report is completed. 

The task undertaken in this document — the 
assessment of the current safety of the blood 
supply — must be approached from a proper per- 
spective. Public attention has focused on cont- 
amination of the blood supply in the late 1970s 
and the first half of the 1980s by the human 
immunodeficiency virus, or HIV. This may 
have created the impression that before that time 
the blood supply was safe. The fact is, Canada’s 
blood supply has never been safe in absolute 
terms. Moreover, it can never be made 
absolutely safe. 

Safety may be defined, for present purposes, 
as the absence of risk. But risk is inherent in the 
use of blood for therapeutic purposes. From the 
earliest days of therapeutic blood transfusions, 
the practice was associated with the transmis- 


Safety and risk 


sion of hepatitis. A blood transfusion is, in 
essence, a transplantation of human tissue. As 
such it inevitably gives rise to risk — of an 
adverse reaction to another person’s blood or of 
the transmission of blood-borne disease-causing 
organisms. Much progress has been made in the 
selection of healthy blood donors, in the testing 
for evidence of disease in donated blood, and in 
treatment of certain, but not all, blood products 
to destroy harmful organisms. Whole blood and 
many kinds of blood cells, however, cannot be 
so treated and, even today, careful testing cannot 
completely eliminate all infected blood. This, 
as will be shown in greater detail later, is 
because there is a time between infection of a 
donor and the existence of evidence in that 
donor’s blood of the infection, a time known as 
the “window period.” If an infected donor 
donates blood during that period, conventional 
testing will not disclose the infection; as a 
result, the use of the donated blood for transfu- 
sion may transmit the infection to the recipient. 

It is apparent, then, that the blood supply can- 
not be pronounced absolutely safe, and that it 
must be acknowledged that its use inevitably 
entails risk. On the other hand, it is equally 
apparent that the use of blood, in the currently 
accepted state of medical science, saves lives 
and permits therapeutic relief that would not be 
feasible without the use of blood. A reasonable 
question to ask in these circumstances is 
whether the inherent risk from the use of blood, 
blood components, and blood products is with- 
in an acceptable range of risk, conceding that 
the use of the word “acceptable” creates a prob- 
lem. A second, but equally important, question 
is whether, accepting the proposition that blood 
cannot be made absolutely safe, the blood sup- 
ply can be made safer. It is to these questions 
that the balance of this interim report is devoted. 
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CHAPTER 2 


The 
Canadian 
blood 

system 


Ithough it is too soon to 
undertake a full discussion of 
the Canadian blood system, 


the principal participants in that system 
must be identified in order to provide a 
context for the discussion which follows. 
All have a role in the supply of blood, 
blood components, and blood products. All 
have a part in the finding of the safety audit 
committee that the blood system is fragile, 
a conclusion that has implications for the 
safety of the blood supply. 


THE SYSTEM 


Ideally, the Canadian blood system should 
be integrated from donor to recipient. The 
reality falls far short of that ideal. Blood is 
collected from voluntary donors, tested, 
processed, and then distributed to patients 
through a network of approximately 900 
hospitals. Three major participants are 
involved. The Canadian Red Cross Society 
(CRCS), through its blood services pro- 
gram, undertakes blood collection from 
voluntary donors and provides blood and 
blood products to hospitals and consumers. 
The Canadian Blood Agency (CBA), a 
Canadian corporation created by the 
provinces and territories, provides funding 
and some policy direction. The federal 
government, through the Health Protection 
Branch of Health Canada, regulates the 
collection and manufacturing of blood 
and blood products. Equally significant, 
although not formally institutionalized 
within the system, are the consumers of 
blood and blood products, their physicians, 
and the hospitals in which patients are 
treated and in which physicians practise. 
Not to be forgotten are approximately 
700,000 voluntary blood donors without 
whose remarkable beneficence there would 
be no blood system at all. This chapter 
concentrates, however, on the institutional 
participants in the Canadian blood system. 
The operations of the blood supply subsys- 
tem, and the several kinds of blood prod- 
ucts it delivers, will be described in 
Chapter 3. 


The Canadian Red Cross Society 

The Canadian Red Cross Society is a private 
not-for-profit corporation without share capital 
originally incorporated by a Special Act of 
Parliament on 19 May 1909. The Canadian Red 
Cross Society Act, S.C. 1909 c. 68 as amended 
established the CRCS as a volunteer relief soci- 
ety auxiliary to the public authorities, particu- 
larly to the medical services of the Armed 
Forces. In 1970 Letters Patent were issued, 
bringing the Society within the ambit of Part II 
of the Canada Corporations Act, R.S.C. 1970 
c. C-32. It thereby retained its status as a feder- 
ally chartered private not-for-profit corporation, 
with all the corporate powers granted under the 
1909 Act, but was further empowered to amend 
its by-laws without first obtaining legislative 
approval from Parliament. 

The fundamental objects of the CRCS are 
humanitarian in nature. They include the pro- 
tection of and assistance to victims of conflict 
and disaster, the prevention and alleviation of 
human suffering, the improvement of health, 
and the prevention of disease. These objects 
were set out in the 1909 statute and the Letters 
Patent of 1970. The CRCS is further guided by 
the fundamental principles of the International 
Red Cross and Red Crescent Movement pro- 
claimed in 1965, namely humanity, impartiality, 
neutrality, independence, voluntary service, 
unity, and universality. 

As a de facto monopoly, the CRCS considers 
itself responsible for maintaining the safety and 
security of the Canadian blood supply subsys- 
tem. The objective of the CRCS blood services 
program is thus to ensure that the Canadian 
health system has a steady and assured supply 
of safe products, both blood components and 
blood fractions. In providing this service, the 
CRCS is further responsible for its effective 
management; for ensuring that the processes 
and products meet all regulatory and industry 
standards; for planning and preparing for further 
product requirements of Canadian institutions; 
and for the support of research in blood transfu- 
sion medicine. 


As a national program, the blood services pro- 
gram is organized and managed through the 
national office of the CRCS in Ottawa. One 
national director is responsible to the secretary 
general for the operation of the program. In 
addition, a National Testing Laboratory, seven- 
teen centres across Canada, and the blood donor 
recruitment network are involved in delivery of 
the blood program. 

The CRCS supplies blood and blood products 
free on demand to hospitals and clinics. 
Funding for the program is provided by the 
provinces through the Canadian Blood Agency 
and currently exceeds $200 million per year for 
blood operations, fractionation, and capital pro- 
jects. 


The Canadian Blood Agency 

The Canadian Blood Agency was incorporated 
30 April 1991 under Part II of the Canada 
Corporations Act as a not-for-profit corporation 
without share capital. The members of the CBA 
are the ministers of health for the provinces and 
territories; they appoint the corporation’s direc- 
tors. The objects of the CBA, as set out in its 
Letters Patent, are to 


direct, coordinate and finance the various 
elements of the Canadian Blood System 
requiring national direction in accordance 
with the principles established by the 
Honourable the Ministers of Health of the 
Provinces and Territories of Canada for the 
therapeutic use of human blood, blood prod- 
ucts or their substitutes. 


The principles referred to in the objects were 
approved by the ministers in 1989 before the 
CBA was incorporated. They constitute the 
core of the national blood policy, and are: 


1 The voluntary donor system should be 
maintained and protected. 

2 National self-sufficiency in blood and 
plasma collections should be encour- 
aged. 
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3 Adequacy and security of supply of all 
needed blood, components and plasma 
fractions for Canadians should be 
encouraged. 

4 Safety of all blood, components and 
plasma fractions should be paramount. 

5 Gratuity of all blood, components and 
plasma fractions to recipients within the 
insured health services of Canada 
should be maintained. 

6 A cost-effective and cost-efficient blood 
system for Canadians should be encour- 
aged. 

7 A National Blood Program should be 
maintained. 


The CBA has a finance committee which scru- 
tinizes CBA and CRCS finances and an execu- 
tive committee, composed of a small group of 
directors, to address management issues. A sci- 
entific advisory committee, consisting of a chair 
and seven external physicians, provides inde- 
pendent advice, primarily on matters of use and 
safety. In January 1994 the CBA established a 
new national standing committee, the Working 
Group on Safety in the Blood System. Its pri- 
mary purposes are to provide stakeholders with- 
in the blood system with a forum for communi- 
cation and collaboration on safety issues, and to 
act as an early warning detection system. 

The CBA funds the Canadian Red Cross 
Society blood services operations, including 
salaries, equipment in the seventeen blood cen- 
tres, land and buildings, and most donor recruit- 
ment costs. In 1992-93, the budget approved for 
the CRCS blood services program was just over 
$214 million. Fractionated products bought and 
distributed by the CRCS lie outside this global 
budget and are billed to the provinces directly; 
individual provinces incur costs and pay on the 
basis of products consumed by their residents. 
Each province has the right to refuse to fund 
fractionated products. The CBA also has a line 
of credit of $3.5 million, which may be drawn 
upon to fund CRCS initiatives on an emergency 
basis. 


Federal Government 

(Health Protection Branch) 

Jurisdiction over health in Canada is shared 
between the federal and provincial govern- 
ments. The provinces, having jurisdiction over 
local matters, are primarily responsible for 
health care. Their jurisdiction extends to the 
administration of hospitals and therapeutic deci- 
sions made in them, including decisions regard- 
ing blood use. They also play a role in public 
health reporting. 

The federal government exercises regulatory 
authority over blood and blood products in 
Canada. This function is carried out by the 
Health Protection Branch of Health Canada, pri- 
marily by the Blood Products Division and the 
Compliance Division of the Bureau of Biologics 
(BoB) in the Drugs Directorate. 


The Blood Products Division of the 
Bureau of Biologics is responsible for 
reviewing new products submitted for 
approval, specifically blood products and 
drugs derived from blood. It also inspects 
blood centres, plasmapheresis centres, and 
manufacturers of blood products and under- 
takes lot testing of blood products. It has 
four sections. The Coagulation Section 
deals with coagulating products such as 
Factor VIII and Factor IX; the AIDS 
Vaccine/Plasma Derivatives Section reviews 
submissions for other blood products such 
as albumin, immune globulins, and vaccines 
for hepatitis and AIDS; the Biotechnology 
Section is concerned with recombinant 
products; the Blood Bank Section inspects 
blood donor centres and reviews submis- 
sions for new blood products. 


The Compliance Division is responsible 
for issuing licences and organizing inspec- 
tion programs to ensure that manufacturers 
comply with acceptable standards. 


Two additional directorates within the Health 
Protection Branch also have roles in the supply 
of blood: 
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The Laboratory Centre for Disease 
Control (LCDC) _ undertakes disease sur- 
veillance. The primary role of the LCDC is 
to track the outbreak of diseases in Canada 
and serve as an early warning system. To 
meet this objective, it gathers epidemiologi- 
cal data, manages networks that collect the 
data, analyses the data on a national basis, 
coordinates the dissemination of informa- 
tion, and publishes the Canada Diseases 
Weekly Report. 


The Environmental Health Directorate 
houses the Bureau of Medical Devices, 
which is responsible for the administration 
of the Medical Devices Regulations. It 
assesses the safety and efficacy of blood 
screening kits, but historically has required 
pre-market approval for HIV test kits only. 


Regulatory Framework 

Pursuant to the Department of National Health 
and Welfare Act, R.S.C. 1985 c. N-10, the 
minister of health has responsibility for the pro- 
motion and preservation of health in Canada. In 
this role the minister is responsible for adminis- 
tration of the Food and Drugs Act, R.S.C. 1985 
c. F-27, the statute under which blood products 
are governed. This Act establishes a regulatory 
regime for drugs, including the inspection of 
blood operations, and provides for enforcement. 


Under the Act, “drug” is defined as 


any substance or mixture of substances 
manufactured, sold or represented for use in 
(a) the diagnosis, treatment, mitigation or 
prevention of a disease, disorder, abnormal 
physical state, or the symptoms thereof, in 
man or animal, (b) restoring, correcting or 
modifying organic functions in man or ani- 
mal, or (c) disinfection in premises in which 
food is manufactured, prepared or kept; 


Pursuant to section 12 of the Act, no drug 
described in Schedule C or D may be sold 
unless the premises in which the drug was man- 
ufactured and the process and conditions of 


manufacture are suitable to ensure that the drug 
is safe for use. Blood and blood derivatives now 
are listed in Schedule D of the Act. Before 1989 
only plasma derivatives were regulated as drugs, 
because they were manufactured, but whole 
blood, cellular concentrates, platelets, and plas- 
ma were not. 

Pursuant to section 30 of the Act, regulations 
have been made with respect to both drugs and 
medical devices. Two divisions of the Food and 
Drug Regulations (C.R.C. 1978, c. 870 as 
amended) relate to the supply of blood and 
blood products. Part C, Division 4 applies 
specifically to biological drugs and the facilities 
which manufacture them. Part C, Division 8 
applies to all drugs, and specifies the require- 
ments for new drug submissions. The Medical 
Devices Regulations (C.R.C. 1978, c. 871) deal 
with the safety and efficacy of diagnostic test 
kits. 

To assist in the interpretation of the applicable 
regulations, the Drugs Directorate has published 
guidelines which set out minimum standards 
required for compliance. Among others, these 
include Good Manufacturing Practices applica- 
ble to the manufacture of pharmaceutical drugs 
(1989); Preparation of Human New Drug 
Submissions and Preparation of Investigational 
New Drug Submissions (1991); and Blood 
Collection and Blood Component Manufact- 
uring and Inspection of Biologics Manufacturers 
(1992) 

Because the CRCS ships plasma to the United 
States for processing into fractionated products, 
in addition to meeting domestic regulatory 
requirements it must submit to the regulatory 
framework of the U.S. Food and Drug 
Administration (USFDA). Canadian blood cen- 
tres are inspected by American officials and 
Standard Operating Procedures have been 
revised to conform with USFDA requirements. 
The result is the application and partial enforce- 
ment of U.S. law in Canada. 


Recipients of Blood Products 

The recipients of blood and blood products — 
hospitals and their patients — are the final com- 
ponents of the blood system. Many hemophilia 


The Canadian blood system 


patients are represented within the system by 
the Canadian Hemophilia Society (CHS), incor- 
porated in 1977. One of its goals, as set out in 
its mission statement, is to ensure that persons 
with hemophilia have access to the highest pos- 
sible level of care. Through its committees it 
monitors the introduction of new blood prod- 
ucts, and makes recommendations to both the 
BoB and the CBA with respect to care and prod- 
ucts. It is also an active member of the Working 
Group on Safety in the Blood System estab- 
lished by the CBA. Other consumer groups also 
play evolving roles in the decision-making 
process. 


DISCUSSION 


As I have already said, this is not yet the time to 
pass judgment on the current government and 
structure of the Canadian blood system. 
However, introductory testimony presented at 
the hearings and the findings of the safety audit 
committee point to various deficiencies in the 
system which merit some discussion, to the 
extent that they may affect the safety of the 
blood supply and contribute risk, unquantifiable 
as that risk may be. 


Delineation of roles 
and responsibilities 
In its report the safety audit committee conclud- 
ed that responsibility for the blood system is 
fragmented. As outlined above, the various 
functions integral to the supply of blood, such as 
regulation, funding, and planning, are undertak- 
en by different stakeholders. The respective 
functions, authority, and accountability of each 
party are not well defined. Nor, as the commit- 
tee noted, is there currently any legislation or 
agreement which formally establishes the roles 
and responsibilities of the organizations dedi- 
cated to the supply of blood and blood products. 
This lack of definition may affect accountabili- 
ty within the system, and ultimately its safety. 
The absence of clearly defined roles has obvi- 
ously been a source of tension within the sys- 
tem. This is most apparent in the relationship 
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between the Canadian Red Cross Society and 
the Canadian Blood Agency. Both concede that 
they have experienced some difficulty in reach- 
ing a consensus as to their respective roles and 
responsibilities, and that conflicts have arisen as 
a result. 

Specifically, the CRCS disputes the authority 
of the CBA to withdraw funding from the CRCS 
to ensure that it complies with CBA directives. 
The CBA recognizes that funding is a less than 
desirable mechanism to obtain compliance, but 
admits to having used it in the past. The CRCS 
further disputes the role of the CBA in directing 
the participants in the system and argues that the 
CBA should not unnecessarily duplicate the role 
of the CRCS and of regulators, physicians, and 
hospitals. The CRCS feels that it is inappropri- 
ate for the CBA to make operating decisions. 
As Mr Douglas Lindores, CEO and secretary 
general of the CRCS, noted in his preliminary 
testimony, “The organization which is supposed 
to provide us direction on behalf of the 
provinces, funding on behalf of the provinces to 
co-ordinate the overall system, and to be our 
channel of communications with the people 
who hold the purse strings has in effect become 
our competitor in operational matters.” The 
CBA believes that its role is not limited to finan- 
cial stewardship, but extends to both direction 
and coordination of the blood system. 

The CRCS and the CBA acknowledge that 
this issue must be resolved, and have according- 
ly made efforts to define their functions with 
greater clarity. Towards that end, and in accor- 
dance with a recommendation made by the 
deputy ministers of health in their Report to 
Ministers on Canada’s Blood Program in 
November 1993, both parties have recently 
begun negotiating a master agreement that will 
establish their respective roles and responsibili- 
ties. The process is expected to be completed 
early this year. The CRCS hopes that these dis- 
cussions will provide common understandings 
that will lay the foundation for a renewed 
Canadian blood system. The CBA, too, 
acknowledges that change is necessary and is 
encouraged by the progress made. 


Authority of the Canadian 

Blood Agency 

There is no formal contract that delegates 
authority from provincial and territorial minis- 
ters of health to the CBA. The objects of the 
corporation nevertheless provide for direction 
from the ministers. The CBA in turn cannot 
direct either the provinces or the CRCS to act in 
a particular way. It does not have a written con- 
tract with the CRCS, nor does legislation exist 
to allow the CBA to dictate Red Cross opera- 
tions. However, as noted above, it may with- 
hold funds for the provision of a particular 
program or product. 

The Canadian Red Cross Society challenges 
the delegated authority of the CBA and its abil- 
ity to represent the will of the provinces and ter- 
ritories. Since its inception, the CRCS has 
expressed concern about the CBA's authority to 
direct the blood system, or even the blood pro- 
gram, both in practice and in law. The CRCS 
accordingly does not accept the leadership of 
the CBA and does not regard itself as bound by 
directives issued by that organization. As stated 
by Mr Lindores in his testimony: 


The basic position, which I feel I have to 
adopt as CEO of the Canadian Red Cross 
Society, is to indicate that we will do the 
best we can to cooperate with the Canadian 
Blood Agency, but that we do not consider 
ourselves bound by directives received from 
the Canadian Blood Agency. 


The CBA acknowledges the absence of any 
direct or statutory authority over the CRCS. As 
stated by Mr William Dobson, executive direc- 
tor of the CBA, in his testimony, “It is not pos- 
sible for us to direct the Red Cross to act in a 
particular way because we don't have a contract 
and there's no legislation.” The CBA is further 
aware of the difficulties which have arisen as a 
result, but expects that the master agreement 
will resolve a number of outstanding issues. 


Lack of consensus over guiding 
principles 

The objects of the CBA extend to the direction, 
coordination, and financing of the various ele- 
ments of the Canadian blood system which 
require national direction in accordance with the 
principles established by provincial and territo- 
rial ministers of health in 1989. These princi- 
ples represent the foundation of national blood 
policy, and as such were expressly included in 
the objects of the CBA. It is evident that the 
CBA and CRCS disagree with respect to the 
correct interpretation of some of these princi- 
ples. Specifically at issue is the correct inter- 
pretation of principles 2, 3, 4, and 6. 

Principle 2 provides that —national self-suffi- 
ciency in blood and plasma collections should 
be encouraged.” The CRCS has taken the view 
that national self-sufficiency implies not only 
the collection of sufficient plasma for Canadian 
needs, but the manufacture of fractionated prod- 
ucts from that plasma in Canada. On behalf of 
the CRCS, Mr Lindores testified that —national 
self-sufficiency is important both in terms of the 
supply of blood components and fractions and 
in terms of the processing and manufacturing 
capacity necessary or required in order to turn 
plasma into the fractionated products.” 
Conversely, the CBA maintains that self-suffi- 
ciency is achievable through production of frac- 
tionated products from Canadian-sourced plas- 
ma, since the principle stipulates only self-suffi- 
ciency in blood and plasma collections, not in 
processing and manufacturing capacity. In its 
view, the location where fractionation is under- 
taken is therefore irrelevant. 

On the strength of this principle, the CRCS 
has proceeded with plans to build a fractiona- 
tion plant within Canada. Consistent with its 
interpretation of principle 2, the CBA has not 
endorsed this endeavour. 

Principle 3 states that the -adequacy and secu- 
rity of supply” should be encouraged. Again, 
the position of the CRCS is that reliance on for- 
eign manufacturers jeopardizes the security of 
supply. The CBA's view is that security of sup- 
ply does not mean a commitment to long-term 
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contracts with suppliers, or the construction of a 
fractionation facility in Canada, but may best be 
achieved by maintaining some flexibility within 
the system as to where and how products are 
obtained. 

Principle 4 is of particular importance. It 
affirms that the “safety of all blood components 
and plasma fractions should be paramount.” In 
testifying on behalf of the CBA, Mr Dobson 
indicated that this principle must be read in con- 
junction with Principle 6, which states that cost- 
effectiveness and cost-efficiency should be 
encouraged. That being the case, decisions 
regarding safety must thus be made having 
regard for finite financial resources available to 
fund a particular program or product. As stated 
by Mr Dobson, “while we will all agree that 
safety is paramount, the question is how much 
safety can government afford.” To achieve cost- 
effectiveness, the CBA attempts to purchase 
products at as low a cost as possible, which will 
produce a safe and beneficial outcome in a 
patient. Pursuing this policy, the CBA requires 
the CRCS to obtain funding approval from the 
CBA for new blood products; according to 
Mr Dobson, approval is granted upon consider- 
ation of whether the new drug is more 
efficacious, safer, and cheaper than the drug it 
replaces. Despite its concern about costs, the 
CBA asserts that it remains committed to erring 
on the side of safety in circumstances in which 
the blood supply is exposed to a perceived or 
potentially significant threat. The CBA further 
submits that balancing cost against safety is 
critical to the directing function of the agency 
and that a commitment to sound financial man- 
agement must not be construed as a lack of 
commitment to safety. 

For its part, the CRCS has expressed concern 
that this approach jeopardizes funding for oper- 
ations and programs which it may regard as 
important to the continuing safety of blood and 
blood products and that the commitment to safe- 
ty is thereby undermined to some extent. 
Mr Lindores has testified that while the CRCS 
is confident that a funding request to implement 
a regulatory requirement would be approved 
and granted, it cannot be altogether certain that 


every attempt to promote safety within the 
blood supply will receive the support of the 
CBA: 


The problem is not with the issues that are 
black or white. The problem is with a whole 
series of minor testing issues, management 
practice issues, operational procedure 
issues, equipment issues, facilities issues 
which are grey and, therefore, fall some- 
where along the line where it is much more 
difficult to make a judgment as to whether 
we can justify to our funder financing for 
some of those grey areas based on safety 
considerations. 


The measures referred to may be ones which, 
although not yet codified in regulation, have 
become accepted as international standards. 

The CRCS concedes that no recommendation 
or decision to implement new testing has ever 
gone unfunded by the CBA. Nonetheless, it 
argues that decisions respecting safety improve- 
ments must first be approached from a scientif- 
ic and medical standpoint, taking into account 
current standards within the industry and the 
stipulation that safety must be paramount. As 
stated in its submission: 


The position of the Canadian Red Cross 
Society is that safety decisions cannot be 
made by consensus and that, as the operator 
of the blood program, the Red Cross must 
take action in a timely way, in order to 
implement safety measures, particularly as 
new threats to the blood supply emerge. 


Inadequacies within 

the regulatory framework 

The Drugs Directorate has undertaken a renew- 
al process in recent years, pursuant to the 
Gagnon report released in November 1992. 
This study, commissioned by the Minister of 
Health and Welfare and chaired by Dr Denis 
Gagnon, vice-rector of research at Laval 
University, examined the drug approval process- 
es of Health Canada. Although the work asso- 
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ciated with the review has yet to be completed, 
significant improvements have resulted. For 
example, steps have been taken to streamline 
the drug submission process by establishing a 
standardised procedure for review of submis- 
sions and introducing interim performance stan- 
dards. 

Nevertheless, the safety audit committee was 
critical of the regulatory scheme pertaining to 
blood and blood products, finding the current 
framework to be incomplete. In particular, it 
noted the absence of regulations regarding 
blood collection and processing of blood com- 
ponents. It concluded that regulations for 
plasmapheresis were outdated, citing specifical- 
ly the lack of testing requirements for HIV and 
HCV. It also found that Good Manufacturing 
Practices were not mandated for the production 
of drugs listed in Schedule D. 

In the administration of the regulatory frame- 
work, the committee found several weaknesses 
during its on-site inspections of the Bureau of 
Biologics and the Bureau of Medical Devices. 
First, it judged the Bureau of Biologics to be 
under-resourced. Second, it concluded that the 
procedure for licensing of blood products was 
too time-consuming; as a consequence, applica- 
tions were backlogged and the procedures for 
emergency drug release were over-used. Third, 
it found a demonstrated shortage of resources 
devoted to testing. Fourth, it questioned 
whether separation of the Bureau of Biologics 
and the Bureau of Medical Devices in the orga- 
nizational structure was appropriate. 

In light of these perceived deficiencies, the 
committee recommended that the Bureau of 
Biologics take a leadership role in assuring safe- 
ty of the blood supply. This recommendation 
has since received the support of both the CBA 
and the CRCS. The CBA believes that this may 
be facilitated by improving lines of communica- 
tion between the BoB and other stakeholders 
within the blood system, and suggests that reg- 
ulatory and policy requirements be transparent 
to all players. The CRCS asserts that it has been 
an advocate of a more comprehensive and 
strengthened regulatory structure since 1987, 
and thus continues to support the adoption of 


more stringent international standards. In the 
absence of what it perceives to be adequate 
guidance from Canadian regulators, it has cho- 
sen to follow the standards of the U.S. Food and 
Drug Administration, where applicable, to 
ensure optimum safety. 

The federal government maintains that the 
current regulations relating to blood and blood 
products are ample, affording a flexible and 
responsive framework to address safety issues, 
but points to new regulatory initiatives under 
way as an indication of its commitment to 
improving the safety and efficacy of blood and 
blood products. These include the harmoniza- 
tion of regulatory requirements with the 
European Union, revisions to Good Manufac- 
turing Practices for biological products, new 
regulations for adverse drug reaction reporting, 
new procedures for emergency drug release, 
amendments to notifiable changes in new drug 
submissions and clinical trials, and projected 
changes to plasmapheresis regulations. 


CONCLUSION 


The safety audit committee concluded that the 
inadequacies described above contributed to the 
fragility of the system. It therefore recommend- 
ed that the blood system be restructured to elim- 
inate conflicts among the participants and to 
define clearly responsibilities for the safety of 
the blood supply. This is an important observa- 
tion which I intend to address in my final report. 
It would be inappropriate to draw conclusions 
or make final recommendations with respect to 
any reorganization at this time, however. 
Without the benefit of a careful and thorough 
examination of the entire system through the 
national hearings process, the submissions to be 
made by interested parties, and any external 
advice which I may receive, such action would 
be premature and ill-advised. 
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CHAPTER 3 


The blood 


supply 
subsystem 


hole blood is rarely trans- 
fused into a patient today. 
Far more often blood parts, 


known as “components,” or manufactured 
portions of components, called “products” 
or “fractions,” are used. As a basis for the 
discussion that follows, this chapter 
describes the components that make up 
blood and the products that are manufac- 
tured from them. It then explains how 
Blood Services of the Canadian Red Cross 
Society processes blood. 


BLOOD AND ITS 
CONSTITUENT 
PARTS 


Blood has three types of cellular compo- 
nents: red cells, white cells, and platelets. 
Red cells have a lifespan of 100 to 120 days 
in the circulatory system. Their primary 
function is to transport oxygen to parts of 
the body and take away carbon dioxide. 
White cells exist in a large array of types, 
and their lifespan, depending on the type, 
can be a few hours or some years. Their 
primary function is to defend the body 
against foreign material that has entered it, 
such as a virus. Platelets have a lifespan of 
approximately eight days. Their primary 
function is to build a plug at the site of any 
bleeding or blood leakage and begin the 
clotting process. 

The lifespan of each type of cellular com- 
ponent defines the outer limit of time that 
blood components may be stored before 
transfusion. With current technology and 
under Canadian regulations, red cells can 
be stored for up to thirty-five days at 4°C 
before transfusion; platelets can be stored. 
for no more than five days at 22°C. 

In addition to the cellular components, 
blood has a liquid component, known as 
plasma. It can be frozen and stored for a 
lengthy period. Plasma is made up of 
water, salts, and a large array of proteins 
and small organic compounds. The pro- 
teins include albumin, which maintains 


blood volume; globulins, among which are the 
antibodies; and fibrinogen and other clotting 
factors, which control bleeding. A lack of one 
of the clotting factors causes hemophilia. 
Except in rare cases, Factor VIII or Factor IX is 
the one lacking. 

There are four main reasons for transfusion: 
(1) loss of plasma volume, usually through a 
traumatic accident or surgery; (2) inadequate 
numbers of red blood cells, typically through 
trauma, surgery, or disease; (3) inadequate num- 
bers of platelets, typically through disease; (4) 
lack of clotting factors. The first three can be 
replaced by transfusion of, respectively, plasma, 
concentrated (“packed”) red blood cells, and 
platelets. Lack of clotting factors can be treated 
rather inefficiently by transfusing plasma, and 
somewhat less inefficiently by transfusing cryo- 
precipitate (made by precipitating a Factor VIII- 
rich fraction, or “cryo,” from plasma) for Factor 
VIII deficiency or fresh frozen plasma for 
Factor IX deficiency. Lack of clotting factors 
can be treated more efficiently by lyophilized 
(i.e., freeze-dried) powder forms of Factors VIII 
and IX that have been manufactured from 
frozen plasma and reconstituted in sterile water. 
A recombinant DNA Factor VIII, which does 
not come from blood, has been manufactured 
recently, and is available to hemophiliacs 
throughout Canada through Blood Services. 


THE PROCESSING 
OF DONATED BLOOD 


Blood Services has a standard procedure that is 
to be followed for each and every donor. On 
entering a blood donor clinic, donors are greet- 
ed by a registrar, who checks to see whether 
they are already listed in the computerized reg- 
istry of donors. If someone has been excluded 
from donating from some reason, this informa- 
tion appears in the registry. New donors fill out 
a registration form with basic personal informa- 
tion. A unique number for the donation is 
assigned at this time; that number (through bar- 
code stickers) is affixed to all documents related 


to the donation, the donation itself, all compo- 
nents made from the donation, and all samples 
taken from the donation for testing. 

Donors next are handed a questionnaire, ask- 
ing about their current health and certain behav- 
iours that could expose them to illness, with 
specific questions about risks of HIV infection; 
this form is read, filled out, and signed. Given 
the particular concern with potential transmis- 
sion of HIV, the causative agent of AIDS, 
donors are also given a pamphlet on HIV and 
AIDS, which describes the behaviours that put 
one at risk of HIV infection. Once the ques- 
tionnaire is completed, donors are interviewed 
by a nurse, who reviews the written answers and 
may ask further questions. The questions 
regarding HIV-risk behaviours in the question- 
naire are all asked again, orally. Finally, donors 
fill out a Confidential Unit Exclusion (CUE) 
form. This is a confidential ballot on which 
donors indicate whether the blood that they are 
about to donate should be used for transfusion 
or destroyed; it allows a donor, for any reason, 
to say that his or her blood should not be used. 

If nothing has been found to prevent donation, 
the donor then goes to rest on a cot or reclining 
chair. His or her arm is scrubbed where the nee- 
dle is to be inserted into a vein. This is done to 
eliminate any micro-organisms that may be on a 
donor’s arm, and which, if they were to enter the 
donated blood, could contaminate it and infect 
the eventual recipient. For the traditional 
whole-blood donor, 450 cc of blood is collected 
in a plastic bag containing agents that prevent 
clotting. This bag is part of a “closed” system 
which allows the whole blood to be processed 
into components without any of it being 
exposed to air and possible contamination. 

Whole blood is processed into its component 
parts in a laboratory. The components have dif- 
ferent specific gravities: red cells are heaviest 
and plasma the lightest, with platelets and white 
cells in the middle. The blood is processed by 
spinning it in a centrifuge, which separates the 
parts by density. Those parts are then placed 
into component bags, which are connected to 
each other as part of the closed system. The 
component bags are then sealed off and 
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detached from each other, and are stored at the 
appropriate temperature until shipped to a hos- 
pital. All this processing and storage occur at 
the local blood centre. 

In the 1970s Blood Services, then known as 
the Blood Transfusion Service, began to collect 
blood through pheresis. The initial procedure 
for a pheresis donor is similar to the one for a 
donor giving whole blood. However, instead of 
a 450 cc unit of whole blood being drawn, the 
donor’s blood is taken into a pheresis machine, 
and, in a continuous process, is separated into 
components, all but the particular component 
that is collected being returned to the donor’s 
circulatory system. Because no red cells are 
taken, a pheresis donor can give blood more fre- 
quently than one who gives whole blood. The 
two most common types of pheresis are plasma- 
pheresis and plateletpheresis. Plasmapheresis 
supplies a significant portion of the plasma that 
is manufactured into concentrated protein prod- 
ucts such as albumin, globulin, and the clotting 
factors. Plateletpheresis is important because 
platelets, as a result of their five-day shelf-life, 
are often in short supply. 

Whether a donation is of whole blood or 
through pheresis, samples are taken from it for 
testing. Before that, however, the laboratory 
matches CUE forms and donated units, and 
destroys all units identified with CUE forms 
that say the blood is not to be used or that have 
been left blank. All other units are subjected to 
two kinds of laboratory test. First, the blood 
type is determined in both the ABO and Rh sys- 
tems. These systems describe the absence or 
presence of particular antigens that may occur 
naturally in a donor’s blood. A patient who 
receives blood containing antigens that are 
incompatible with his or her own will suffer a 
reaction which can be fatal. It is thus of the 
utmost importance that the units of blood issu- 
ing from Blood Services are properly “typed” 
and labelled. Second, several screening tests for 
particular diseases are conducted to determine 
whether there is any indication that the blood 
may be infectious. No unit of blood is to be 
issued unless all tests are negative, showing no 
indication of infectiousness. If any one of the 


tests indicates that a donor’s blood may be 
infectious, that donor is excluded from making 
further donations and this is recorded in the 
computerized registry of donors. All this labo- 
ratory work is carried out within each of the sev- 
enteen local blood centres. 

For most screening tests, if there is an indica- 
tion that a donor may be infected, blood samples 
are sent to the national testing laboratory of 
Blood Services in Ottawa. There more sensitive 
confirmatory tests are carried out. If any test 
result indicates that the donor may be infected, 
the donor is informed so that he or she can 
secure appropriate health care. 

One part of the processing of blood does not 
occur at the local blood centres. This is the pro- 
duction of various proteins, including albumin, 
the immune globulins, Factors VIII and IX, and 
others from plasma. This manufacturing 
process is known as “fractionation,” and the 
concentrated proteins that result from it are 
known as “fractions” or “products”. At this 
time there is no major fractionation facility in 
Canada. Plasma from Blood Services is frac- 
tionated by an American pharmaceutical com- 
pany under a contract with the Canadian Red 
Cross Society. Because Blood Services cannot 
meet all Canadian blood-product needs from the 
plasma it collects, significant quantities of addi- 
tional products made from non-Canadian plas- 
ma are purchased from that pharmaceutical 
company and others. 
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CHAPTER 4 


Risks 


to blood 


safety 


afety is the absence of risk. To 

assess the level of safety of the 

Canadian blood supply, it is nec- 
essary to identify and estimate, as accurate- 
ly as possible, the level of risk in the blood 
and blood products it provides. Equally 
important, it is necessary to measure the 
risk of not having blood or blood products 
when they are needed. Whatever may be. 
the number of unnecessary transfusions 
performed in Canada today, as many as 
350,000 transfusions per year are neces- 
sary. Many of them are life preserving. To 
be without them also entails risk. 

Safety is an absolute and can never be 
achieved. The challenge is to make the 
blood supply as safe as possible. A number 
of strategies can reduce risk. These include 


O ensuring that the blood collected is 
as safe as possible, through appro- 
priate screening of donors to reduce 
the chances that a donation is 
infected with an agent that can be 
transmitted to a recipient and cause 
disease; 

O ensuring that the blood, once col- 
lected, is tested for agents that, if 
present, could lead to disease in the 
recipient; 

© ensuring that the processes used in 
collecting, processing, and storing 
blood are of the highest quality so 
that the blood is not contaminated, 
either by biological agents or chem- 
icals, from the processing, equip- 
ment, or storage containers, and 
that deterioration of the blood or 
components is minimized to retain 
optimal activity and avoid the accu- 
mulation of toxic substances; 

O ensuring that there is correct match- 
ing of the donor and recipient in 
order to avoid immunologic reac- 
tions; 


O ensuring that the production of blood 
products includes the most effective 
treatment to inactivate biological agents 
without inactivating the products; 

O ensuring that the risk reduction strate- 
gies themselves do not introduce new or 
different risks — for example, by thor- 
oughly assessing and minimizing the 
risks in substitutes or alternatives to 
blood or blood products before making 
use of them. 


The effectiveness of these strategies is most 
directly affected by decisions about how and 
where to recruit donors, which diseases to 
screen donors for, and which tests to use. 

The assessment of risk involves identification 
of each applicable risk, an estimation of its 
level, and an evaluation of the meaning of the 
risk — considering such factors as the severity of 
the outcome if the risk accrues; whether the risk 
is the same for all subgroups within the popula- 
tion, in both outcome and susceptibility; and the 
availability of methods to manage the risk. 

There are two approaches to measuring risk. 
The first is to document the number and type of 
adverse outcomes, determine how and when 
they occurred, and then assess whether the sys- 
tem or processes have since changed in a way 
that would alter the likelihood of such out- 
comes. The second approach is to predict pos- 
sible risks and estimate the likelihood that they 
will accrue. Because of incomplete informa- 
tion, there are limits to both approaches. 
Neither will result in a precise measurement of 
risk and neither approach should be taken in iso- 
lation. 

These considerations are particularly evident 
in assessing the safety of the Canadian blood 
supply. As described in the safety audit com- 
mittee’s report, no comprehensive, reliable data 
on adverse outcomes are available at present, 
either for the rate of transfusion-transmitted dis- 
ease or for adverse reactions to mismatched 
blood or contaminated blood or blood products. 
This limits the efficacy of the first approach and 
focuses attention on the second. Here, too, 


however, only limited data are available. The 
possible sources of data and the limitations of 
their use in predicting risks are also described in 
the safety audit committee’s report. 

The best estimates of risk can be made if both 
the proportion of donors that are infected and 
the effectiveness of the risk reduction strategies 
employed are known. The predictive approach 
involves a complex set of variables. Let us con- 
sider, as an example, the risk of infectious dis- 
eases being transmitted through transfusion of 
blood. Potentially, any disease-causing agent 
which has a blood-borne phase is a risk to the 
blood supply. To determine whether a potential 
risk will actually have an adverse effect on 
someone receiving blood or blood products, it is 
necessary to determine the likelihood that (1) 
the disease-causing agent is present in the blood 
of a person in Canada who is likely to donate 
blood; (2) the person is asymptomatic (shows 
no signs of disease) and is not deferred during 
the standard donor screening as a result of ques- 
tions about health, travel, or participation in 
high risk behaviours; (3) the agent is not detect- 
ed by any of the screening tests used; (4) the 
agent survives the processes and storage neces- 
sary to obtain from the blood its final useable 
components or products; (5) the agent is still 
able to replicate and establish infection when 
transfused into the recipient; (6) the recipient’s 
immune system is not able to respond and elim- 
inate the agent; and (7) the infection leads to an 
adverse outcome. 

When doing a predictive risk analysis, it is 
also necessary to consider factors that can 
change the answers at each step outlined above. 
For example, some tick- or mosquito-borne 
viruses are not found in Canada currently but 
could become risks. The geographical distribu- 
tion of agents is subject to change, as are their 
vectors (ticks or mosquitos), because of 
increased mobility of people and changing pat- 
terns of weather, environment, and ecology. 
Moreover, disease-causing agents are known to 
mutate and adapt to changing environments. 
Equally open to change is the physical condition 
of the recipients. Technology allows people to 
be kept alive longer with conditions that, in the 
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past, would have been fatal. In many cases the 
immune system of people receiving blood or 
blood products is weakened as a result of their 
respective conditions or their medications. 

Some of these factors and variables also apply 
to estimation of other risks to the blood supply. 
For example, bacteria can enter the blood sup- 
ply directly from the donor through skin plugs 
or transient bacteremia, that is, short-lived pres- 
ence of bacteria in the blood, as when a tooth is 
removed and bacteria enter the blood but are 
quickly removed by the body’s defences. They 
may also enter during the manufacturing 
process. The ability of the bacteria to survive or 
multiply in the conditions of processing and 
storage, and then cause toxic shock or disease in 
the recipient, will depend in part on the health 
and immune competence of the recipient. The 
health of the recipient may also affect the likeli- 
hood of an immunological or hemolytic reaction 
(discussed later) leading to an adverse outcome. 

Screening tests to identify infected donations 
are of varying types and effectiveness. Tests 
usually rely on detection of either an antigen (a 
substance that is part of the infective agent and 
is capable of stimulating the production of, and 
interacting with, antibodies) or antibodies 
(which are formed in response to infection with 
the agent). The detection of antibodies is more 
commonly used but has certain limitations. 
There is a period of time between infection and 
the production of antibodies during which an 
individual is infectious but does not test posi- 
tive. This is called the “window period” and, in 
some cases, may be the time when the agent is 
most infectious. Also, the presence of antibod- 
ies may only indicate past infection and not the 
current presence of the infective agent. 
Moreover, antibodies to one strain of micro- 
organism may cross-react with other strains; 
and if this were to happen detection of the anti- 
body would not be a highly specific indicator 
for the strain in question. 

The sensitivity of a test is the percentage of 
truly positive samples that are identified as pos- 
itive by the test. High levels of sensitivity are 
very important if donations are to be as safe as 
possible. A sensitivity of 95% indicates that 


five in every hundred donations that contain the 
target antigen or antibody are likely to escape 
detection. With a sensitivity of 99%, only one 
in one hundred donations containing the antigen 
or antibody is likely to escape detection. The 
consequences of such differences in test sensi- 
tivity are shown for hepatitis C virus antibody in 
Table 6 of the safety audit committee’s report, 
which comprises Annex 1 of this report. 

Given the existence of window periods, anti- 
genic variations, and thresholds of detection 
below which the antigen or antibody, even if 
present, cannot be detected, even highly sensi- 
tive screening tests cannot make the blood sup- 
ply 100% safe. This is why a more comprehen- 
sive approach to blood safety must be consid- 
ered. Such an approach should include risk 
reduction strategies which target not only those 
diseases that are currently screened for but also 
those for which no screening currently is used 
or available. 

An increase in test sensitivity is often associ- 
ated with a decrease in the specificity of a test, 
in much the same way as the more sensitive a 
burglar alarm system is, the more likely it is to 
be triggered inadvertently and set off false 
alarms. Specificity is expressed as the percent- 
age of the positive tests that are “true” positives. 
Of all the donations that are positive to a screen- 
ing test, a number will, on confirmatory testing, 
be found not to contain the infectious agent. 
These are called false positives. It is important 
to note that, in the Canadian system, all dona- 
tions identified as positive by the initial screen- 
ing test are removed from the system and the 
donors are permanently excluded from making 
donations. In addition, samples identified as 
positive by screening tests are sent to the 
National Testing Laboratory of the Canadian 
Red Cross Society (CRCS) for confirmatory 
testing. Confirmatory tests are more specific 
and, in some cases, can identify the presence of 
the actual infectious agent. Depending on the 
screening test, anywhere between 50% to 98% 
of the “positives” will, on confirmatory testing, 
turn out to be false positive. At present in 
Canada, donors who are false positive are not 
reinstated into the donor pool. The safety audit 
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committee, concerned about the adequacy of the 
blood supply, suggested that, when an integrat- 
ed computer system is in place to eliminate and 
prevent errors, there should be a process to rein- 
state donors who are shown to be false positives. 
I agree that it is important to have a method of 
reinstating donors who are, in fact, found to be 
negative for the transmissible disease, but only 
if this can be done safely. 

The term “residual risk” is used to describe 
the risk that remains after all the risk reduction 
strategies have been applied. The residual risk 
is the most important factor in assessing the 
safety of the blood supply. Even if all risk 
reduction strategies are being effectively and 
uniformly applied, the residual risk will still 
vary from one country to another and, within a 
country, from one region to another. The quali- 
ty of the raw material — the blood of the donors 
— is the major determinant for these differences. 
It is affected primarily by the prevalence and 
incidence of disease in the donor population. 
Prevalence is the proportion of a population 
with a given condition or disease. Incidence is 
the rate at which a condition or disease is being 
newly acquired in a population during a period 
of time, for example, the number of new cases 
reported in a year. This distinction is important 
since, from the point of view of screening tests, 
it is the incidence which will determine the 
number of donations that are most likely to 
escape detection. It is commonly assumed that, 
if there is a high prevalence, there will also be a 
high incidence. However, in the early stages of 
an epidemic the incidence will be high and the 
prevalence low. On the other hand, at the end of 
an epidemic the prevalence will be high and the 
incidence low. 

As an example of the variations between 
countries, the prevalence of infectious disease 
markers for human immunodeficiency virus 
(HIV), hepatitis C virus (HCV), human T-cell 
lymphotropic virus (HTLV), and hepatitis B 
virus (HBV) in the donor populations of vari- 
ous countries is set out in Table 1. 

To draw meaningful conclusions about the 
comparative safety of the blood supplies of dif- 
ferent countries based on data of this type is 


impossible. As noted above, in many cases it is 
the incident cases which pose the greatest risk, 
and the relationship between incidence and 
prevalence is variable. There are also marked 
variations within regions of a country and 
between cities and rural areas. The blood from 
one area may be deemed “safer” from risk of 
HIV infection but less safe from risk of 
hepatitis. In addition, comparisons between 
countries must assume that the same set of tests 
is used for screening and confirmation, and that 
the same criteria are used. This may not be the 
case. The most difficult part of comparisons 
between countries is assessing the effectiveness 
of the risk reduction strategies employed. 
Standards of processing and general risk 
reduction strategies are the bases for Good 
Manufacturing Practices which are currently 
being implemented in the blood systems of most 
industrialized countries. These are described in 
more detail in the next chapter. 

The likelihood of a risk accruing will also vary 
with differences in the recipient population, for 
example in the number of immunocompromised 
patients. Therefore, strictly speaking, even if 
adverse outcomes from transfusions could be 
accurately documented, unless the data were 
related to the differences in recipient popula- 
tions, the resulting statistics would not provide a 
measurement of the safety of the blood supply 
or a basis for comparing it with that of other 
countries. 

The following section lists a number of spe- 
cific risks, describes the factors that are known 
about the likelihood and consequences of their 
accruing, and explains what is currently being 
done in Canada to reduce these risks. The infec- 
tious-disease agents, or diseases, that are 
described are either known to be a risk to trans- 
fusion recipients, or have been identified by the 
safety audit committee as important possible 
risks. 

I have not yet investigated fractionation 
processes or products in detail. As a result I 
have insufficient information about the specific 
risks associated with the use of plasma deriva- 
tives and the effectiveness of the strategies cur- 
rently used to reduce those risks. The safety 
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Table 1: Prevalence of infectious disease markers per hundred thousand donations in 1993 


HTLV 


Australia 


Canada 


Finland 


France 


Scotland 


United Kingdom 


United States 


Developed countries: (~20) including 
Australia, NZ, Japan, USA, South Africa 
Western Europe - median 

- range 


> 


5 


2 to 104 0.001 to 90 


Economies in transition: (~9) including 
Eastern Europe - median 
- range 


102 40 
44 to 130 17 to 800 


Developing countries: (~70) 
- median 


- range 


8 to 1500 


Jom 
0.5 to 150 


300 
10 to 3500 


Least developed countries: (~30) 
- median 


- range 


65 


0 to 1560 


37% 
30 to 500 


1045 
104 to 2500 


Source: Compilation of data from published sources and personal communications, including World Health Organization statistics for 1993. 
* Only 13 countries reported HCV prevalence. **Only 3 countries reported data on HCV prevalence. 


audit committee’s report did not address this 
issue. Therefore I will not specifically address 
the safety of plasma derivatives in this report. 


RISKS OF 
TRANSFUSION- 
TRANSMISSIBLE 
DISEASE 


The risk that diseases could be transmitted 
through transfusions was first pointed out in 
1943. Currently, more than twenty-five differ- 
ent infectious agents are known to have been 
transmitted through the use of blood or blood 


products. Other known and emerging infectious 
agents can, potentially, be transmitted by blood 
and blood products. These infectious agents 
include viruses, parasites, rickettsia, spi- 
rochetes, and bacteria, many of which can sur- 
vive in stored blood for days to weeks. 


Transmissible disease agents 
currently screened for in Canada 
Screening is a broad term that encompasses two 
groups of risk reduction strategies: screening of 
the donor by means of health assessments and 
questionnaires, and screening of donated blood 
by screening tests carried out on samples from 
each donation. Some of the questions in donor 
screening are directed at specific diseases, for 
example, AIDS or malaria. Others identify 
high-risk behaviours associated with the trans- 
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mission of hepatitis and AIDS. There are also 
general questions to identify any recent travel, 
infections, illnesses, or medications. A donor 
selection criteria manual used by the CRCS lists 
numerous diseases, illnesses, and medications 
and specifies under what circumstances donors 
should be deferred and for how long. At pre- 
sent, donation screening tests are performed for 
AIDS, hepatitis B and C, the human T-cell lym- 
photropic viruses, and syphilis. The screening 
tests performed in some other countries are list- 
ed in Table 2. 

All the major types of viral hepatitis — A, B, 
and non-A non-B (NANB, which includes both 
hepatitis C and D) — can be transmitted by trans- 
fusion of blood and blood products. However, 
hepatitis A is rarely infective through blood 
transfusion. The risk of post-transfusion hepati- 


tis has decreased with improved screening of 
donors and deferral of high-risk donors. 


Hepatitis B Virus (HBV) Six to ten per cent of 
persons who become infected with HBV devel- 
op chronic hepatitis B. Persons with hepatitis B 
have an increased risk of incurring liver failure 
or liver cancer within fifteen to twenty years of 
initial infection. One per cent will develop ful- 
minant hepatitis, which has a mortality rate of 
50%. In Canada, risk reduction strategies for 
HBV include asking donors about high-risk 
activities and screening samples of donated 
blood. The test detects the presence of an anti- 
gen on the surface of the hepatitis B virus. 
Despite the fact that the test is highly sensitive, 
it appears that a residual risk of post-transfusion 
hepatitis B continues to exist. Hepatitis B is 


Table 2: Laboratory tests used in twenty-four countries 


Country Syphilis Anti-HBc* 


Anti-HIV Anti-HTLV Other 
1&2 Il 


Australia 


CMV neg. donors 
checked until positive 


Austria + 


Neopterin 


Belgium + 


Canada | + 


+ CMV on some 


Denmark | not obligatory not routine 


under discussion 


Finland | de 


France + 


CMV, malaria some | 


Germany + 


some HIV Ag 
CMV on request only 


Greece 


Hong Kong 


Italy new donors, 


repeated occasionally 


CMV new donors 
sporadic repeat 


Japan | + 


Korea x 


Luxembourg new donors 


AST+GT CMV | 
on all cellular products 


Netherlands 


+ 


Norway donors not required 


under discussion 


Portugal : os 


+ 


not obligatory 


Spain some 


+ 


Sweden new donors 


special 
reasons only 


“Switzerland 


oe 


CMV on request 


Thailand 


HIV Ag 


Turkey 


UK 


USA 


Chagas’ being discussed 


(Adapted from Publications Credited to Personal Communications, Dr. Frits C. Kothe and Evelyn von Steffens, Blood Programme International Federation of Red Cross and Red 


Crescent Societies, supported by the countries listed; March 1994) 


* HBsAg = hepatitis B surface antigen; ALT = alanine aminotransferase; Anti-HBc = antibodies to hepatitis B core antigen 
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reportable to public health authorities in all 
provinces. 

According to data from the CRCS, the preva- 
lence of HBV in blood donors in Canada in 
1993 was 30 per 100,000 donations. In the 
United States, the prevalence is currently 50.7 
per 100,000 donations, and an annual incidence 
of 2 per 100,000 post-transfusion HBV infec- 
tion has been reported. It is unlikely that the 
incidence of post-transfusion hepatitis B in 
Canada is higher and it could be lower. 

The hepatitis D virus (HDV), or delta agent, is 
an incomplete virus requiring the presence of 
hepatitis B virus for replication. It is detected 
by current screening tests for hepatitis B. 


Hepatitis C Virus (HCV) Hepatitis C virus is 
the major cause of post-transfusion acute and 
chronic NANB hepatitis. About 50% of people 
who become infected with HCV remain chroni- 
cally infected and develop chronic clinical 
hepatitis. Chronic hepatitis leads to cirrhosis in 
20% of the cases, liver failure in 5% of the 
cases, and an increased rate of liver cancer. 
These consequences generally develop fifteen to 
twenty years after infection. Hepatitis C is 
reportable to public health authorities in all but 
two provinces. 

In Canada, all donors are questioned about 
their health and all donations are screened with 
a second-generation test for antibodies to 
hepatitis C virus. In 1993, of the donations that 
were found positive by the screening test and 
removed from the blood supply, 648 were found 
through the confirmatory test (recombinant 
immunoblot assay) to have antibodies for HCV. 
Further studies indicated that most of these 648 
donations would have been positive for the 
HCV antigen and, consequently, infectious. The 
sensitivity of the screening test is reported to be 
“in the neighbourhood of 95%.” There is now a 
third-generation HCV antibody test that the 
manufacturers claim has an improved sensitivi- 
ty, said to be up to 99%. Although in use in 
some countries in Europe, the third-generation 
test has not yet been approved by the USFDA. It 
is not used in Canada. 

The safety audit committee used these data 


and estimates of incidence to calculate the num- 
ber of HCV-positive donations likely to escape 
detection using the second-generation assay. 
The estimate was “in the neighbourhood of 26 
to 37 (per year), depending on the length of the 
window period.” A parallel calculation using a 
sensitivity of 99% and the same range of win- 
dow periods (two weeks to six months) provid- 
ed estimates of six to seventeen infective dona- 
tions likely to escape detection. 

Based on these facts and estimates, it appears 
that much of the residual risk of HCV infection 
is caused by lack of sensitivity in the second- 
generation testing system. 


RECOMMENDATION 


1 That the Canadian Red Cross Society 
and the Bureau of Biologics give 
immediate consideration to adopting 
the third-generation assay for screen- 
ing blood donations for HCV anti- 
body to reduce the residual risk of 
post-transfusion hepatitis C infection. 


Human immunodeficiency viruses (HIV) —- 
Type 1 and 2 HIV-1 and HIV-2 are retrovirus- 
es which cause AIDS. Although HIV-2 is more 
limited in geographic distribution than HIV-1, 
transmission resulting from blood transfusion 
has been documented in Canada. It is not 
known whether all persons infected with HIV 
wiil eventually develop AIDS, a fatal condition. 
Approximately 50% develop AIDS within ten 
years of infection, and there is evidence that this 
percentage continues to increase with time after 
infection. Most recipients of HIV-contaminated 
blood or blood products have become infected. 
AIDS is reportable to public health authorities 
in all provinces and HIV infection is reportable 
in all provinces except Québec, Alberta, and 
British Columbia. 

In Canada, potential donors are asked a num- 
ber of questions to identify those at high risk, 
and all donated blood is screened for antibodies 
to HIV. There appears to be a high degree of 
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cross-reactivity between HIV-1 and HIV-2 
viruses; as a result, the test used for screening 
will identify donations positive for antibodies to 
either HIV-I or HIV-2. The test has a sensitivi- 
ty greater than 99%. 

The greatest contributor to the residual risk of 
HIV transmission is the window period during 
which donors are infective but have not devel- 
oped antibodies to a level detectable by the pre- 
sent test methods. For HIV infection it appears 
that the window period is about six weeks. 

The safety audit committee, using the Monte 
Carlo simulation method, estimated that in 
Canada during 1995 approximately one to four 
HIV-infected blood donations will likely escape 
detection. Since each donation can give rise to 
three components (red cells, plasma, and 
platelets), the number of different persons at 
risk of receiving HIV-infected components this 
year ranges from one to a maximum of twelve. 
More details of these calculations and the data 
and assumptions that were made appear in 
Appendix VII of the safety audit committee’s 
report. Even though different methods have 
been used to estimate the risk using prevalence 
and incidence data, in general the estimates are 
that 1 unit in about 250,000 units transfused will 
likely be infected with HIV. Estimates based on 
outcome are subject to great variation depend- 
ing on the time since transfusion, the ability to 
conduct follow-up on recipients, and the thor- 
oughness with which the investigators deter- 
mine whether post-transfusion infection by HIV 
was caused by transfusion or other factors. 

The safety audit committee noted that 
although methods may soon be available for 
direct viral detection (which will decrease the 
time during which an infected blood donor in 
the window period can escape detection), other 
strategies can contribute significantly to reduc- 
ing residual risk. Those suggested included 
more stringent and intensive methods of donor 
screening. Since the committee’s report, the 
CRCS has adopted a policy of including direct 
oral questions about high-risk behaviours as 
part of donor screening. 

Pooled plasma, which is fractionated into 
plasma derivatives, is currently treated by a 


combination of heat and detergent to inactivate 
HIV and many other viruses. 


Human T-cell lymphotropic viruses, Type I 
(HTLV-I) and Type II (HTLV-IT) HTLV-I and 
HTLV-II are also retroviruses transmissible by 
blood transfusion but do not appear to be trans- 
mitted by fresh frozen plasma or plasma deriva- 
tives. They belong to a subclass of retroviruses 
distantly related to HIV, and, as with HIV, the 
presence of antibodies in an individual signifies 
that he or she is infected with the virus. 

Two diseases have been associated with 
HTLV-I: adult T-cell leukemia/lymphoma 
(ATL) and a chronic degenerative neurologic 
disease (HAM/TSP). ATL is estimated to devel- 
op in 2% to 4% of persons infected with HTLV- 
I and takes at least twenty to forty years to 
develop. HAM/TSP has a somewhat shorter 
latency period and is less common than ATL, 
occurring in fewer than 1% of infected individ- 
uals. All studies indicate that infection persists 
for life. HTLV is not reportable to public health 
authorities in any province except Prince 
Edward Island. 

The CRCS currently screens all blood dona- 
tions for antibodies to HTLV-I. The test also 
detects antibodies to HTLV-II. The prevalence 
of antibodies to HTLV-I/II in blood donations in 
Canada in 1993 was 3.2 per 100,000. The pro- 
portion of that number positive for HTLV-I var- 
ied depending on the region in Canada, but in 
1992 for the whole country it was approximate- 
ly two-thirds of the total. In British Columbia 
this proportion was reversed. Incidence data for 
Canada are not available. However, in a dona- 
tion base of 1,900,000 units in the United States 
in 1991-92, the prevalence of HTLV was 4.1 
per 100,000 and the incidence of HTLV was 3 
per 100,000. Accordingly, the safety audit com- 
mittee assumed that, as the prevalence in 
Canada is lower than in United States, the inci- 
dence in Canadian donations is probably also 
lower. From this the committee concluded that 
the risk of a recipient being infected by HTLV 
from a unit taken during the donor’s window 
period will be very low, even if the window peri- 
od is wide. Serologic screening of blood dona- 
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tions for HTLV-I/II is performed in relatively 
few countries (Table 2). 

Human T-cell lymphotropic virus type V 
(HTLV-V) is an emerging retrovirus related to 
but distinct from HTLV-I, HTLV-II, and HIV. 
While it has been reported in Italy to be associ- 
ated with a rare and sometimes fatal T-cell lym- 
phoma (proliferation of cells of the immune sys- 
tem), its significance awaits further definition. 
The virus is believed to be transmitted sexually 
and through blood transfusions. 


Transmissible disease agents 
presenting particular risks to 
immunocompromised recipients 

Many, if not most, agents that infect or colonize 
humans and may be present in donated blood, 
even if not a risk to normal persons, can pose a 
serious risk to persons with a weakened immune 
system. 

The herpes family of viruses (Herpesviridae) 
generally establishes lifelong, latent infections 
in hosts, but only cytomegalovirus (CMV), 
Epstein-Barr virus (EBV), and human herpes 
virus type 6 (HHV-6) have a blood phase. The 
herpes viruses provide an example of viruses 
presenting a particularly significant risk to 
immunocompromised persons. Herpes infec- 
tions are not reportable to public health author- 
ities in Canada, except congenital (from mother 
to fetus) CMV infections which are reportable 
in Ontario, Alberta, and British Columbia. 


Cytomegalovirus (CMV) Cytomegalovirus 
may cause disease as a result of either primary 
infection, reactivation, or reinfection after trans- 
fusion. Although CMV infection is usually 
asymptomatic, it can cause a variety of symp- 
toms, including fever and swollen glands, and 
often affects the liver. Infection may be serious 
and fatal in persons whose immune systems are 
suppressed, in premature babies, and in recipi- 
ents of multiple transfusions after trauma or 
invasive surgery. It is more likely to occur after 
the transfusion of granulocytes (a type of white 
blood cells). 

Approximately 50% of blood donors have 
antibodies to CMV and carry the latent virus. 


The CRCS screens some blood donations for 
antibody to CMV and provides seronegative 
units for transfusions to some high-risk individ- 
uals. The risk of post-transfusion infection can 
also be decreased by removing white blood cells 
from blood. 


Epstein-Barr Virus (EBV) Infection with 
Epstein-Barr virus is common worldwide, and 
is largely asymptomatic in early childhood. 
EBV causes infectious mononucleosis, which 
occurs most frequently in late adolescence or 
early adulthood. Although documented, trans- 
fusion-transmitted infection is rare and usually 
asymptomatic. 

The CRCS does not currently screen donors 
for evidence of EBV infection because of the 
infrequency of associated symptoms and high 
seroprevalence in the donor population. 
However, donors who have had infectious 
mononucleosis are deferred for six months after 
full recovery. This is important, since the virus 
can still be found in blood several months after 
recovery. 


Other potential transmissible 
disease risks 


Human Parvovirus B19 Human parvovirus 
B19 is the only parvovirus of the family 
Parvoviridae currently known to cause disease 
in humans. The spectrum of illness caused by 
B19 continues to grow. In addition to erythema 
infectiosum, which causes a rash, it includes 
rare cases of leukemias and anemias. B19 
infection is universal and occurs worldwide. In 
the United States prevalence of B19 antibodies 
ranges from 5% to 10% in children under five 
years of age to greater than 50% in adults. 
Disease is associated with a short infective, 
asymptomatic period. 

While B19 is primarily transmitted through 
contact with infected respiratory secretions, it 
has also been shown to be transmitted by conta- 
minated blood products. Transmission by multi- 
ple blood transfusions in children and young 
adults has been reported. Single-donor blood 
products are said to be of low risk (about 1 in 
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50,000). Clotting-factor concentrates pose a 
much higher risk, because they are pooled from 
2,000 or more donors. People with hemophilia 
are regularly infected, often with their initial 
clotting factor treatments. Despite the improved 
chemical and physical methods of viral inacti- 
vation, infection with the very stable B19 virus 
has been reported to occur still. B19 infection 
in people with hemophilia can be asymptomatic 
or can be associated with erythema infectiosum 
or joint pain. 

As the viraemic phase (when the virus is pre- 
sent in the blood) is just before the onset of 
symptoms, it is not possible to prevent trans- 
mission by identifying and excluding donors in 
the pre-donation interview. Screening tests for 
antibodies are not useful either, because the 
presence of antibodies does not indicate infec- 
tivity. B19 infection is not reportable to public 
health authorities in any of the provinces in 
Canada. 


Lyme Disease Borrelia burgdorferi is the tick- 
borne spirochete which causes Lyme disease, 
the most common tick-transmitted infection in 
North America. The organism has a blood 
phase and it has been shown to survive in stored 
blood for up to sixty days. However, no infec- 
tions resulting from blood transfusion have yet 
been documented. People infected with Lyme 
disease suffer in the short term from a classic 
localized skin rash. In about 10% of cases, neu- 
rologic or cardiac abnormalities may develop 
weeks to months after appearance of the rash. 
Swelling and pain in large joints (“Lyme arthri- 
tis”) may develop months to years after initial 
infection and may persist for years. 

The CRCS currently defers for six months any 
donor who it discovers has a history of bites 
from ticks in endemic areas. The endemic area 
of Canada is the Longpoint area in southern 
Ontario. The development of antibody tests is 
being explored. Lyme disease is reportable to 
public health authorities in Ontario, Prince 
Edward Island, and Nova Scotia. 

The increasing incidence of the disease has 
led to several recommendations from the 
American Red Cross and the American 
Association of Blood Banks regarding donor 


screening for Lyme disease. In a 1990 Global 
Blood Safety Initiative, the World Health 
Organization recommended that, in endemic 
areas, it may be prudent to exclude donors who 
demonstrate signs or symptoms of primary 
infection. 


Syphilis The spirochete Treponema pallidum, 
the cause of syphilis, is well-known to cause 
transfusion-related infection, if the blood donor 
is in the early stages of disease. It survives cold 
poorly; consequently, storage of red cells at 4°C 
for seventy-two hours appears to reduce the risk 
markedly. 

Donations in Canada are routinely screened 
for indicators of infection. Opinion is divided 
about the need for, and utility of, the serologic 
test for syphilis, because the test, when nega- 
tive, does not always exclude syphilis, nor is a 
positive reaction always proof of the existence 
of the disease. Syphilis is reportable to public 
health authorities in all provinces except 
Quebec. 


Yersiniosis Yersinia enterocolitica causes acute 
bacterial enteric disease with fever, diarrhea, 
and abdominal pain. The incubation period is 
usually three to seven days. The disease is com- 
municable by the fecal-oral route at least as long 
as symptoms exist, and untreated cases may 
excrete the organism for two to three months. 
Circulating antibodies gradually disappear in 
two to six months. Transmission by transfusion 
of stored blood from donors who were asymp- 
tomatic or had enteric illness within two weeks 
of donating blood has been reported. Following 
contamination of the blood by an asymptomatic 
donor, Y. enterocolitica can multiply in packed 
red blood cells stored at 4°C and may grow to. 
concentrations high enough to cause post-trans- 
fusion sepsis, which is usually fatal. 

The highest number of Y. enterocolitica cases 
has been reported during the cold season in tem- 
perate climates, especially Canada, the United 
States, and Scandinavia. Yersiniosis is notifi- 
able under the communicable diseases legisla- 
tion of Prince Edward Island, Ontario, 
Manitoba, Alberta, and British Columbia. 
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Parasitic Infections The major parasites trans- 
mitted by transfusion include babesiosis, 
Chagas’ disease, filariasis, leishmaniasis, malar- 
ia, and toxoplasmosis. 


Chagas’ disease is caused by a parasite, 
Trypanosoma cruzi. The organism has a 
predilection for myocardial (heart muscle) 
cells and smooth muscle cells in the esoph- 
agus and colon. It is transmitted to humans 
from infected animals by bed bugs called 
reduviids, which are blood-sucking insects 
that deposit their contaminated feces as they 
feed. T. cruzi is endemic in Mexico and 
Central and South America. After insects, 
blood transfusion is the second most impor- 
tant mechanism of infection in endemic 
areas. This is a major problem in Latin 
America, where the prevalence of infected 
donors ranges from as low as 0.01% to as 
high as 60% (in certain Bolivian cities). The 
disease causes 50,000 deaths annually and 
16 to 18 million people are chronically 
infected. The transfusion-transmitted para- 
site is also currently attracting attention in 
the United States, with its large and growing 
population of immigrants from Mexico and 
Central and South America. In two docu- 
mented transfusion-transmitted cases in the 
United States the infected recipient had no 
history of travel to South America but had 
received blood which had come from a 
donor native to Latin America. The risk of 
becoming infected after receiving blood or 
plasma from a seropositive donor varies 
from 12% to 50%. Parasites survive for at 
least ten days in refrigerated blood and have 
been recovered from frozen plasma. All 
blood components are considered infec- 
tious, but not blood products manufactured 
from plasma. 

The risk of Chagas’ disease in this country 
is not yet large, but the topic arose at a 


Department, noted the potential for the dis- 
ease to be spread in Canada through blood 
transfusions from infected newcomers. He 
said there had been one Canadian transfu- 
sion-related case to date. The patient had 
received blood in 1986 from a donor who 
had lived in rural Paraguay until the age of 
ten and was healthy at the time of donation. 
Dr Ellis also said that, while tests are avail- 
able for clinical diagnosis, none is approved 
for blood donor screening at the present 
time. 

In 1995, the Bureau of Biologics directed 
the Canadian Red Cross Society to include, 
in donor screening, specific questions about 
Chagas’ disease and about travel or resi- 
dence in areas where the infecting parasite is 
endemic. The current practice is to defer 
permanently any donor with a known histo- 
ry of Chagas’ disease. The disease is not 
reportable to public health authorities. 


Malaria is generally considered the most 
frequent cause of transfusion-transmitted 
parasitic infection, although it is relatively 
unusual in non-endemic areas. Malaria 
transmission has been reported from the use 
of platelets, leukocytes, plasma, and whole 
blood. In the United States, approximately 
0.25 cases of transfusion malaria occur per 
million transfusions. It is generally accept- 
ed that most cases may be prevented by 
deferring donors with a recent history of 
travel or residence in endemic areas. The 
current practice in Canada is to defer donors 
who have travelled to, or are recent immi- 
grants from, endemic areas. The length of 
the deferral depends upon whether or not the 
potential donor has taken antimalarial drugs. 
Malaria is reportable to public health 
authorities in all provinces. 


Some other possible or potential risks are 


Canadian Public Health Association nation- 
al conference on communicable disease 
control in Toronto in April 1994. Dr 
Edward Ellis, associate medical officer of 
health for the Ottawa-Carleton Health 


included in Table 3. Many more agents could 
have been listed as possible risks but not enough 
information was available. This listing is pre- 
sented for illustrative purposes only. As will be 
discussed later, it emphasizes the need to have 
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continuing surveillance mechanisms to identify 
when there are changes in the agents or in their 
potential emergence as new risks to the blood 


supply. 
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Chapter 4 


BACTERIAL 
CONTAMINATION 
OF BLOOD, BLOOD 
COMPONENTS, AND 
BLOOD PRODUCTS 


Bacteria are present throughout the environ- 
ment. A wide spectrum of bacteria has been 
reported to contaminate blood and cause trans- 
fusion reactions. Bacterial contamination of 
blood may occur from prior contamination of 
the blood collection bag or the anticoagulant it 
contains; from contamination of the needle, 
either as a result of bacteria in the air or on the 
donor’s arm; from contamination of the disin- 
fecting solution used to prepare the donor’s arm 
before insertion of the needle; during processing 
of the blood products; or from a donor who had 
a bacterial infection but was asymptomatic at 
the time of donation. The bacteria can prolifer- 
ate in stored blood to concentrations high 
enough to cause serious post-transfusion illness 
in some people. In its worst form, this illness 
can result in shock and death. 

Dr Morris Blajchman, medical director of the 
CRCS Hamilton blood centre, testified that bac- 
terial contamination of blood is currently one of 
the most common infectious complications of 
blood transfusion. He hypothesized that the 
bacteria that are present in units of donated 
blood frequently are organisms that are normal- 
ly found on the skin, and that swabbing the skin 
with disinfectant does not totally eliminate 
them. 


It turns out ... that 70% of the time when you 
take a needle and put it into a vein, you take 
a core of skin. What we cannot do is cleanse 
also the hair follicles. Everybody in this 
room has had acne to a lesser or greater 
extent. It is bacteria in the hair follicles that 
cause the acne. If a needle happens to take 
a core of skin that involves a hair follicle 
that contains bacteria, then it doesn’t matter 
how good your cleansing of the skin is; 


those bacteria will appear in the unit. That’s 
a hypothesis. That is what we think is hap- 
pening. We don’t know that for sure. 


Dr Blajchman also testified that platelets in 
particular are significantly at risk of contamina- 
tion because, unlike red blood cells which are 
stored at 4°C, platelets are stored at 22°C, 
enabling bacteria to grow to high enough con- 
centrations to cause illness in a recipient. An 
additional risk is associated with platelets, 
because each platelet transfusion contains 
platelets from six individual donor units, 
pooled. Moreover, platelet recipients receive 
multiple transfusions during a course of treat- 
ment. In a recent study, Dr Blajchman and his 
colleagues found that one unit of platelets out of 
1,000 contained bacteria. According to CRCS 
bacteriologic surveillance data, three of every 
1,000 units of both red blood cells and platelets 
contain bacteria. The risk of receiving contam- 
inated platelets in the course of treatment is 
accordingly high. 

As confirmation of the validity of his concern 
about the particular vulnerability of platelets to 
bacterial contamination and of platelet recipi- 
ents to infection, Dr Blajchman referred to the 
results of a recent study in Hong Kong which 
investigated the reactions to platelet transfu- 
sions of 161 patients undergoing bone marrow 
transplantation. Each patient received approxi- 
mately twenty transfusions of pooled platelet 
concentrates. The study found that (1) the risk 
of clinically significant bacterial contamination 
of an individual unit of platelet concentrates 
was approximately one in 2,000, and (2) ten of 
the 161 study patients, or approximately one in 
sixteen, developed a symptomatic bacterial 
infection. All ten patients developed severe 
infection, and four went into septic shock. 

The bacteria Yersinia enterocolitica can grow 
in packed red blood cells stored for prolonged 
periods at 4°C to concentrations high enough to 
cause serious and sometimes fatal illness. In a 
four-year period, ten cases of Yersinia sepsis 
resulting from transfusions were reported in the 
United States, seven of them fatal, and five 
cases were reported elsewhere. 
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Bacterial contamination of units of autologous 
blood is also recognized as a problem. 
(Autologous blood is blood withdrawn from a 
patient before surgery and deposited for use, if 
necessary, during the operation.) Autologous 
blood units become bacterially contaminated in 
the same ways as allogeneic blood units. Even 
though the patient may be showing no symp- 
toms when blood is taken, bacteria in the blood 
at the time of deposit can grow while in storage 
to concentrations capable of causing severe ill- 
ness upon infusion. Four deaths in the last three 
years throughout the world have resulted from 
this type of contamination. 

Serious bacterial infections are a rare but 
potentially fatal complication of blood transfu- 
sion. Dr Blajchman urged the testing of every 
unit of platelets for bacteria. It may be, howev- 
er, that measures to reduce the frequency of bac- 
terial contamination of blood would be more 
efficient in reducing the risk to recipients. 
Immediate attention should be given to the 
reduction of the risk associated with bacterial 
contamination of blood. 


RECOMMENDATION 
2 That the Bureau of Biologics and the 
Canadian Red Cross Society take 
steps to identify and implement a 
strategy to reduce the risk of bacteri- 
al contamination in blood. 


IMMUNOLOGICAL 
TRANSFUSION 
COMPLICATIONS 


The majority of blood transfusions are allogene- 
ic; that is, the donor and recipient are different 
people and therefore are immunologically dif- 
ferent. A person may have an immune reaction 
to another person’s red blood cells, white blood 
cells, platelets, proteins, and at least one class 
of immunoglobulin, IgA. The most common 
noninfectious complications of blood transfu- 
sions are minor immunologic transfusion reac- 
tions, including fever or rash. Other less fre- 


quent and more serious immune reactions also 
occur. 


Hemolytic transfusion reactions 

The ABO blood grouping system is used to type 
blood by identifying the antigens a person has 
on his or her red blood cells. A person has 
either A, B, or AB antigens, or neither A nor B 
(group O). Each individual forms antibodies 
against the antigens that he or she does not have. 
If, therefore, blood from a group A donor is 
transfused into a group B recipient, an acute, or 
immediate, hemolytic transfusion reaction will 
occur, in which the group B recipient’s anti-A 
antibodies will destroy the transfused group A 
red blood cells. In order to avoid this antigen- 
antibody acute hemolytic reaction, all blood for 
transfusions must be carefully matched to the 
recipient’s particular blood group. A transfu- 
sion of incompatible blood is usually the result 
of the blood transfusionist’s failure to identify 
properly, before transfusion, the recipient, the 
recipient’s blood-typing specimen, or the unit of 
blood. Another cause is mislabelling of the 
blood unit. Acute hemolytic reactions, although 
considered rare, are the major cause of transfu- 
sion-associated mortality. Signs of acute 
hemolytic transfusion reactions include flush- 
ing, pain at the infusion site, chest or back pain, 
restlessness, anxiety, nausea, diarrhea, fever, 
chills, shock, and renal failure. 


Alloimmunization reactions The prefix “allo” 
means “other” or “differing from the usual.” 
Alloimmunization of the recipient against donor 
antigens on the transfused red blood cells, white 
blood cells, platelets, and proteins is a potential 
immunological complication of transfusion. 
When red blood cell alloimmunization occurs, 
the recipient produces antibodies directed 
against certain antigens on the transfused red 
blood cells. These antibodies become a perma- 
nent part of the recipient’s immune system. The 
risk that a blood transfusion recipient will 
become alloimmunized increases with the num- 
ber of units transfused. Alloimmunization can 
also occur during pregnancy. Both red blood 
cell and white blood cell alloimmunization reac- 


a 


Chapter 4 


31 


tions occur relatively frequently. Three kinds of 
reactions need to be considered. 


Delayed hemolytic reactions When a per- 
son who is alloimmunized to red blood cells 
receives an incompatible transfusion, a 
delayed hemolytic reaction may occur with- 
in one or two weeks. The recipient’s level of 
antibody to this incompatible type of blood 
may have been too low to be detected in the 
pre-transfusion cross-matching. Upon re- 
exposure to the blood type, the recipient will 
be “reimmunized” — that is, the antibodies 
directed against the incompatible blood will 
forcefully reappear and cause the transfused 
incompatible red blood cells to be eliminat- 
ed quickly from the recipient’s system. This 
may be followed by a rapid appearance of 
anemia with mild jaundice. Delayed 
hemolytic reactions are not usually as seri- 
ous as acute hemolytic reactions. The reac- 
tion does imply, however, that future cross- 
matching of the recipient’s blood will be dif- 
ficult and that the recipient will have an 
increased risk of another delayed hemolytic 
reaction after future transfusions. In order 
to avoid future serious reactions, blood or 
blood components for subsequent transfu- 
sions may have to be negative for the specif- 
ic antigen against which the recipient has 
developed antibodies. 


Febrile reactions Febrile reactions, or 
fever, occur following approximately 1% of 
all transfusions. They are usually mild and 
are most often ascribed to the destruction by 
the recipient’s immune system of transfused 
white blood cells or platelets. Fever reac- 
tions are most common in persons previous- 
ly sensitized (alloimmunized) to white 
blood cell or platelet antigens. 

Most fever reactions can be prevented by 
using blood components that have had the 
white blood cells removed. This is done in 
the hospital setting after a clinical decision 
to this effect has been made by the attending 
physician. 

More serious but less frequent is transfu- 
sion-associated acute lung injury, which 


occurs during or within six hours of transfu- 
sion. The reaction is caused when antibod- 
ies on the donor’s transfused white blood 
cells break down the recipient’s white blood 
cells and cause the recipient’s lungs to swell 
and fill with fluid. U.S. data indicate that 
acute lung injury occurs in approximately 
one in 10,000 transfusions and that it is 
responsible for 15% of transfusion-associat- 
ed mortality. 

Alloimmunization of the recipient to 
platelet antigens following transfusion of 
platelet concentrates appears in about half 
the patients subjected to repeated platelet 
transfusions. This reaction results in elimi- 
nation of the transfused platelets and a lack 
of therapeutic response to subsequently 
transfused platelets. 


Hypersensitivity allergic reactions Acc- 
ording to CRCS data, cutaneous, or skin- 
related, allergic reactions occur in approxi- 
mately 1% or more of blood transfusion 
recipients. These reactions occur because 
the recipient is allergic to proteins in the 
donor’s blood. Signs of the reaction include 
an itchy rash, wheezing, and, occasionally, 
chills and fever. The exact cause of these 
reactions is unknown. 

Anaphylactic reactions are a serious and 
sometimes fatal complication of blood 


- transfusion. An anaphylactic reaction is an 


immediate, severe allergic reaction involv- 
ing the whole body. Without immediate 
therapeutic intervention, persons experienc- 
ing this reaction die of circulatory shock 
within a few minutes. An anaphylactic reac- 
tion is most often caused when a person who 
does not have IgA antibodies, but has anti- 
bodies against them, is-exposed to blood 
components containing IgA. Approximately 
one blood recipient in 600 lacks IgA and 
forms anti-IgA antibodies. According to 
U.S. data, the estimated frequency of ana- 
phylactic reactions associated with blood 
transfusion is one in 150,000. In Canada, 
these reactions are rare. 
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UNKNOWN RISKS 


Improvements in safety can occur only when 
the risks can be reduced. This usually means 
that the risks must be identified and understood. 
Unfortunately, some risks are unknown and 
therefore cannot be evaluated. Certain risk 
management strategies are general and can be 
effective at reducing the risks introduced 
through the manufacturing process. The most 
effective strategy is to reduce the unnecessary 
use of blood and blood products. The only risk 
reduction strategies for as yet unknown infec- 
tious diseases continue to be general health 
screening, early warning systems, and anticipa- 
tion through effective monitoring and surveil- 
lance. 

Critical to increasing and maintaining a high 
level of safety of the Canadian blood supply, 
therefore, is the ability to predict the presence of 
new disease-causing agents or agents that in dif- 
fering environmental conditions are likely to 
cause disease. This requires two phases of mon- 
itoring and surveillance. The first is a system 
that monitors the outcomes of transfusion. The 
second is population surveillance that includes 
collecting and analysing data from Canada, 
other countries, and international organizations 
to track the emergence of new pathogens or the 
changing ecological nature of existing organ- 
isms. 


CONCLUSION 


This chapter briefly describes the issues I 
believe are necessary to put into context the 
assessment of risk to the blood supply in 
Canada. I have noted the difficulties of measur- 
ing risk, and of identifying firm criteria on 
which to base comparisons with blood supply 
systems in other countries. Even domestic 
assessments of risks are complicated by lack of 
information and data. This is illustrated by the 
variations among provinces regarding which 
diseases are reportable to public health authori- 
ties. It is not possible to assess the importance 


of a risk which has not yet been identified. 
Therefore, I accept the expert opinion of the 
members of the safety audit committee, who 
have experience in and with other countries of 
the world, when they answered “No” to the 
question: “Should Canadians who need blood 
or blood products have to worry that they are 
less safe in Canada than in other developed 
countries?” This, however, does not mean that 
safety cannot be improved, nor is it comfort to 
those who suffer an “adverse outcome” from a 
transfusion as a result of the residual risk. 
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CHAPTER 5 


The 
safety of 
the blood 


supply 
subsystem 


he steps taken to collect blood, 
process it, and deliver the 
processed product to hospitals, 
which are carried out by Blood Services of 
the Canadian Red Cross Society, constitute 
the blood supply subsystem. It is worth 
recalling two facts from earlier chapters 
before analysing the safety of this subsys- 
tem. The first is that blood and blood prod- 
ucts are forms of human tissue; their trans- 
fusion into a patient is a tissue transplant. 
The second is that any transplantation of 
human tissue has inherent risks, including 
most notably tissue-type incompatibility 
and disease transmission. The latter of 
these risks, and the primary strategy for 
reducing it, was aptly summed up by 
Dr Tom Bowen, past medical director of 
the Calgary blood centre, when he testified 
at the Inquiry: 


It has been known for decades, certain- 
ly virtually since the inception of the 
transfusion program [in 1947], that 
blood is ... a biohazard and that blood ... 
has the possibility of transmitting dis- 
Cases. ... 

At all times our teaching was that 
blood is indeed a biohazard and should 
only be used when indicated. That had 
been [prior to the HIV epidemic], and 
was, and is the advice to the medical 
community. 


The particular risks of transfusion have 
been discussed in the preceding chapter, 
and an analysis of how to reduce the use of 
blood products and thus reduce risk is 
found in Chapter 6. It cannot be overem- 
phasized that the most effective way to 
reduce the risks of transfusion is to elimi- 
nate unnecessary transfusions, since elimi- 
nating those transfusions eliminates all 
risks from them. For many patients, how- 
ever, transfusion is a necessity. For them 
the best assurance of the least risk from 
transfusion is a blood system that strives to 
eliminate all known risks, even though 
complete elimination is impossible. 


In order to assess the extent to which our 
blood system strives to eliminate all known risk, 
the safety audit committee was asked to analyse 
our blood system. Its report, both in writing and 
through oral presentation, had two focuses: (1) 
the effect on safety of the relationships of the 
major institutions that make up the Canadian 
blood system — the Canadian Red Cross Society, 
the Canadian Blood Agency, and the Bureau of 
Biologics of the Health Protection Branch of 
Health Canada; and (2) the effect on safety of 
the operation of the blood supply subsystem by 
the CRCS Blood Services. The committee’s 
conclusions in the first focus will be dealt with 
in my final report. Its findings on the operation 
of the blood supply subsystem are relevant to 
this report, however, and with their help interim 
conclusions and recommendations can be made. 


THE METHOD OF 
ANALYSIS AND 
THE MATERIAL 
CONSIDERED 


In assessing the blood supply subsystem the 
safety audit committee began with the assump- 
tion that Good Manufacturing Practices (GMPs) 
are currently the most effective method for 
reducing risk in the blood industry. GMPs are 
guidelines for manufacturing processes, 
designed to ensure a higher quality product. 
They are based on the belief that, if the process- 
es of manufacture are standardized, document- 
ed, and continually audited, product quality will 
be higher than if one simply inspects samples 
from lots of the final product. In the jargon of 
industry, in implementing GMPs one no longer 
simply carries out “quality control” by inspect- 
ing a number of items from a production lot; 
one also carries out “quality assurance” by 
auditing the key steps in the production process- 
es. These key steps are called “critical control 
points.” 

There is an international movement towards 
the use of GMPs in the blood industry. GMPs 


specific to the blood industry have been devel- 
oped by the U.S. Food and Drug Administration 
(USFDA), the Australian Therapeutic Goods 
Administration, and the Commission of the 
European Community. The Health Protection 
Branch of Health Canada has not yet developed 
GMPs specifically for the blood industry in 
Canada, but is in the course of developing them 
for all biological products, including blood and 
blood products. In the interim, the Health 
Protection Branch has recommended that the 
GMPs developed for the pharmaceutical indus- 
try should be followed by the blood industry, to 
the extent that they are applicable. 

The use of GMPs is particularly appropriate 
for the blood industry. Because the raw materi- 
al, the individual donor’s blood, is a biological 
substance, its quality cannot be assured in the 
way that is possible with non-biological raw 
materials. Each unit of blood collected is a lot, 
unique from every other unit. Quality control is 
thus of limited use. Each unit can be and is test- 
ed for particular disease markers and can be and 
is checked for proper labelling by blood type to 
avoid transfusions of incompatible blood, but 
these precautions provide little useful informa- 
tion about the quality of any other unit being 
processed. Quality assurance, in contrast, con- 
tinually audits the critical control points in the 
production process. It thus seeks out systemic 
problems that may be affecting the safety of 
many units. 

The critical control points in the blood supply 
subsystem are those steps that are essential to 
the delivery of the safest possible blood. They 
occur at each stage of the subsystem — that is, in 
the recruitment and screening of blood donors, 
the collection of blood, the processing of whole 
blood into components, the labelling of blood 
components and donor samples, the testing of 
donor samples, the storage and the delivery of 
blood components to hospitals, and the data 
management of all these processes. In order to 
audit the operation of the blood supply subsys- 
tem at its critical control points, and thus to 
assess the safety of the blood components sup- 
plied by CRCS Blood Services, the safety audit 
committee considered the following evidence: 
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Q the reports of inspections carried out by 
the Bureau of Biologics at all seventeen 
blood centres between August 1993 and 
August 1994 

Q the reports of the USFDA on the inspec- 
tions carried out by it of eleven blood 
centres (Vancouver, Edmonton, Sas- 
katoon, Regina, Winnipeg, Sudbury, 
London, Hamilton, Toronto, Saint John, 
and Halifax), one subcentre (Windsor), 
and a contractor that stores frozen blood 
products for Blood Services 

Q site visits to three of the blood centres 
(Vancouver, Edmonton, and Halifax) by 
a subcommittee of the safety audit com- 
mittee 

© detailed GMP audits of three blood cen- 
tres (Winnipeg, Montreal, and Saint 
John) by a two-member international 
team of independent auditors (the “‘inter- 
national team”) retained by the safety 
audit committee. 


In my view the committee’s method of assess- 
ing the current safety of the blood supply sub- 
system was appropriate. 


THE AUDITS BY 
THE INTERNATIONAL 
TEAM 


The international team retained by the safety 
audit committee consisted of Mr Martin Bruce, 
national quality manager, Scottish Blood 
Transfusion Service, and Ms Helen Starr, good 
manufacturing practices auditor (specialist for 
blood transfusion services), Australian Thera- 
peutic Goods Administration, Department of 
Human Services and Health. Before conducting 
the audits, Mr Bruce, with the assistance of 
the safety audit committee and its staff, 
created a comprehensive checklist of what he 


considered to be the essential processes within 
the critical control points of any blood supply 
subsystem. Copies of the checklist, in blank 
form and with notes from the audits, are found 
in Appendix VI of the safety audit committee’s 
report, which is Annex I to this report. The list 
was based on a review of the requirements of 
the Bureau of Biologics, the Australian 
Therapeutic Goods Administration, the United 
Kingdom’s Medicine Control Agency, the 
Commission of the European Community, the 
USFDA, and the World Health Organization, 
and on Mr Bruce’s personal experience. It was 
used as an aide memoire to ensure consistency 
as the team reviewed the production methods 
being employed to see whether they complied 
with Good Manufacturing Practices. It was not 
used as a checklist of specified standards that 
could simply be checked off without regard to 
the processes in place and their relationship to 
GMPs. The team saw such a checklist 
approach, without regard to GMPs, as a narrow 
regulatory approach, to be avoided. It produced 
three separate reports, one for each centre audit- 
ed, grading each of the deficiencies found by its 
seriousness, plus a general report on conclu- 
sions to be drawn from the three audits. While 
auditing for GMP compliance is not a method 
unique to the international team, Mr Bruce 
believed that the comprehensive aide memoire 
checklist developed for this Inquiry is unprece- 
dented. 

I place great reliance on the findings of the 
international team. They conducted broad-rang- 
ing GMP audits not tied to a particular regulato- 
ry regime. Although Mr Bruce and Ms Starr are 
from different organizations and different coun- 
tries, they were unanimous with respect to the 
existence and importance of each of the defi- 
ciencies found. Their findings were accepted by 
the safety audit committee, which had a wider 
range of expertise and which was analysing the 
blood supply subsystem in a wider context. The 
team’s work, both in its written form and oral 
presentation, was cogent, convincing, and of the 
highest quality. Moreover, those who were 
audited consistently praised the team’s knowl- 
edge and ability: 
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These two people acted very professionally, 
[and] they are evidently very competent. 
(Dr Francine Decary, medical director, 
Montreal blood centre) 


Overall the inspectors were very profession- 
al, very well informed and obviously under- 
stood GMP. They gave numerous excellent 
recommendations. I think the entire staff 
learned more about GMP during this inspec- 
tion than they ever had to date. This 
includes all of us who had GMP training at 
[the] National [Blood Services office]. ... 

I would welcome individuals such as 
Martin Bruce or Helen Starr to be seconded 
to Centres to assist with the training for 
GMP so that everyone had a better under- 
standing of the reasons why we should be 
operating differently, 1.e., “the paradigm 
shift” [to GMP]. A number of staff mem- 
bers have since commented that they would 
have appreciated training from individuals 
such as these. 

In summary, the inspections were very 
stringent, very detailed [and] performed by 
two first-class individuals who understand 
GMP and blood banking. (Dr Marlys 
Schroeder, medical director, Winnipeg 
blood centre) 


In my view this was the most helpful audit 
we have experienced. This was partly due to 
the auditors’ manner, which was objective, 
courteous and highly professional, but even 
more because they were knowledgeable not 
only in the process of auditing but in the 
subject of blood banking. This allowed 
them to emphasize matters of practical 
importance rather than to assign equal 
importance to procedural trivia. 

My only other suggestion is that, if he is 
available, blood services would derive enor- 
mous benefit from retaining Martin Bruce as 
a consultant to regulatory affairs while we 
move with all possible speed towards full 
compliance with cGMP [the type of GMP 
being implemented by the CRCS]. (Dr John 
Mackay, medical director, Saint John blood 
centre) 


The international team categorized deficien- 
cies found in its audits as “principal,” “other 
major,’ and “other” matters of concern. For 
each of the three blood centres audited, the defi- 
ciencies found were placed into one of those 
categories in a detailed report. These reports 
appear in the Appendix previously cited, and 
there is no need to repeat their details here. It is 
of the utmost importance that the deficiencies 
reported be corrected at the earliest possible 
opportunity by Blood Services. 

Since the international team conducted GMP 
audits of only three of the seventeen blood cen- 
tres, internal GMP audits should be conducted 
of the other fourteen. If Blood Services does 
not have internal auditors as competent in GMP 
processes as Mr Bruce and Ms Starr, which 
seems likely given its early stage of GMP 
implementation, it should retain external audi- 
tors to carry out this work. In addition, staff 
members who are expected to be internal audi- 
tors in the future should accompany any such 
outside experts in order to be educated in the 
process. 


RECOMMENDATIONS 


3 That Blood Services address at the 
earliest opportunity the “principal” 
and “other major” matters of concern 
identified by the international team at 
the three blood centres audited; and 
that this include assessments by all 
seventeen blood centres of whether 
the deficiencies listed in the three 
audit reports of the international 
team apply to them. 

4 That Blood Services conduct internal 
GMP audits of the fourteen blood cen- 
tres not audited by the international 
team; that these audits be conducted 
by auditors with competence in GMP 
processes; and that, if necessary, 
external experts be retained for this 
purpose. 
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5 That Blood Services develop agendas 
of deficiencies, found by the interna- 
tional team and through internal 
audit, which need to be corrected 
nationally and locally; that these 
agendas give priority to those “princi- 
pal” and “other major” matters that 
can be readily corrected or are of the 
greatest concern; that these agendas 
list with each deficiency the date by 
which it is to be corrected; and that 
they also list the method by which that 
correction is to be achieved by the 
proposed date. 


THE OPERATION OF 
THE BLOOD CENTRES 


In the opinion of the international team, accept- 
ed by the safety audit committee, the manufac- 
turing processes of Blood Services that are crit- 
ical to a safe blood supply are “in control” and 
“secure” — with the necessary qualification that, 
given the nature of blood as a human tissue, the 
elimination of all risk is impossible. At first 
reading, this would seem to be at odds with the 
international team’s opinion, also accepted by 
the safety audit committee, that numerous prin- 
cipal and other major deficiencies existed in the 
three blood centres audited, and that many of 
these deficiencies had implications for the safe- 
ty of the national subsystem. The committee 
captured the tension in these opinions in its con- 
clusion that 


The critical processes are, essentially, in 
control because they are managed by dedi- 
cated and knowledgeable staff. However, 
the [blood supply sub-] system is vulnerable 
to specific deficiencies that, left unattended, 
will compromise safety. 


This judgment arises because the blood supply 
subsystem is still in the early stages of GMP 


implementation, three to five years on average 
behind the world leaders in the blood industry. 
In essence, the international team and the safety 
audit committee concluded (1) that despite the 
lack of full conversion to GMPs at this time, the 
subsystem is supplying a product that is not 
demonstrably less safe than similar products 
available elsewhere in the developed world; (2) 
that it is doing so by meeting minimum require- 
ments through the knowledge, dedication, and 
effort of those in the local blood centres who are 
covering GMP deficiencies through sheer hard 
work; and (3) that, without the systematic 
implementation of GMPs, including the use of 
an integrated computer system to keep track of 
the manufacturing processes, the dedicated 
work of employees will not be sufficient in the 
future to ensure safety in the increasingly com- 
plex blood industry. 

Significantly, the safety audit committee’s 
assessment of the current state of the subsystem 
was accepted by those directly responsible for 
it, the Canadian Red Cross Society, in that orga- 
nization’s submission to me. I, too, accept the 
committee’s assessment for the purpose of this 
interim report. 

Fuller consideration of the committee’s views 
on the management of the blood supply subsys- 
tem and the role of GMPs must await my final 
report. For the time being, I make the following 
tentative comments, reserving the right to 
express a different point of view after I have had 
the opportunity to study evidence and submis- 
sions I expect to receive later. 

First, I do not believe that the implementation 
of GMPs in and of itself will ensure safety. 
GMPs are simply a tool through which the 
processes of production that are in place can be 
monitored to ensure that they are being fol- 
lowed. GMPs do not guarantee that the right 
processes have been chosen. To paraphrase Dr 
Robert Barr, medical director of the London 
blood centre: it is not only important to do 
things right, it is also important to do the right 
things. While GMPs may be necessary for safe- 
ty, they are not sufficient for it. Only a structure 
of decision making that sees that the right 
processes are put into place, along with the 
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monitoring of those processes to ensure that 
they are followed, will ultimately ensure maxi- 
mum safety. The decision-making structure of 
the system, referred to by the safety audit com- 
mittee as “governance,” is an issue that I 
expressly leave open for my final report. 

Second, I do not yet endorse the type of GMPs 
currently being implemented by Blood 
Services, the American “cGMPs.” It may well 
be that that technical issue is one that is best left 
to those governing the system. 

Third, whether the Canadian Red Cross 
Society, or that organization as we now know it, 
is the best possible organization to run the blood 
supply subsystem, including the implementa- 
tion of GMPs, is a matter for later determina- 
tion. The blood supply subsystem, however, 
must continue to function, and, for the foresee- 
able future it will do so through CRCS’s Blood 
Services. It is thus important to address three 
major potential risks that were identified by 
both the international team and the safety audit 
committee, and an additional problem that 
became apparent at the hearings. These are: the 
lack of clear objectives and the need for clear 
Standard Operating Procedures; problems in 
the implementation of Good Manufacturing 
Practices; the need for an integrated computer 
system; and risks inherent in the location of 
some blood donor clinics. 


Lack of clear objectives and 

the need for clear Standard 

Operating Procedures 

The international team concluded that blood 
centre staff were unclear about which standards 
they should be following — those of the national 
office of Blood Services, those of the Bureau of 
Biologics, or those of the U.S. Food and Drug 
Administration. This confusion was com- 
pounded by many deficiencies found in the sub- 
stance and form of the Standard Operating 
Procedures (SOPs) emanating from the national 
office and the method by which those SOPs 
were being created. The following problems 
were identified: the national office was impos- 
ing implementation schedules that did not allow 
sufficient time for local staff to learn procedures 


before putting them in place; local centres were 
left waiting for SOPs which could have been 
developed and implemented locally; SOPs were 
being issued that were too vague to standardize 
a task effectively; multiple numbering systems 
and lack of implementation dates were causing 
confusion in the indexing of SOPs and in con- 
trol over which SOPs were in effect; SOPs were 
not being routinely reviewed for revision; some 
SOPs were not being complied with, even by 
the national office. The international team’s 
conclusions about the state of SOPs in Blood 
Services were confirmed by an independent 
analysis of the USFDA inspection reports con- 
ducted by Dr H.H. Gunson, past medical direc- 
tor of the English National Blood Authority, 
contained in Annex III. Dr Gunson found the 
lack of standardized procedures for the training 
of personnel to be particularly worrisome. 

SOPs are an essential part of quality assur- 
ance. An assessment of critical control points 
can be made only if an operation is standardized 
and if compliance with or deviation from the 
standard is documented. Unambiguous written 
procedures are essential, so that the person car- 
rying out an operation can understand what the 
standard is and whether or not he or she is com- 
plying with it, and can then document whether 
or not there has been compliance. 

Both the international team and the safety 
audit committee believe that the drafting of 
SOPs is best carried out by staff at the local 
blood centres, who are more closely involved in 
carrying out the processes described in an SOP. 
Dr Gunson, after reviewing the USFDA reports, 
concurred that SOPs should not be created by 
the national office. I find this view persuasive. 
The national office should not be involved in the 
drafting of SOPs for operations in the local 
blood centres. Rather, the national office should 
review local SOPs, once drafted, to ensure that, 
while they may vary in detail from centre to 
centre to meet local conditions, they are all in 
compliance with GMPs. The only time the 
national office should draft SOPs to be followed 
by all centres is when an operation has national 
implications and is being directly coordinated 
by the national office; one example would be 
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SOPs for the recall of a product that has been 
distributed nationally. 

The Bureau of Biologics should not become 
involved in approving SOPs as they are written. 
It should concentrate on developing a competent 
inspection team to regulate the Canadian blood 
industry. Requiring Bureau approval of specific 
SOPs would further constrain the initiative of the 
subsystem staff and would slow down what is 
already a sluggish progress. As the reports of the 
international team reveal, compliance with Good 
Manufacturing Practices through good GMP 
inspections by the Bureau will be enough assur- 
ance that SOPs are being properly drafted. 

In response to the safety audit committee’s 
report, the CRCS pointed out that Ms Jenni Lee 
Robins, a member of the committee, disagreed 
with local development of SOPs and, based on 
her experience in the four-site blood centre in 
New York, preferred the development of uni- 
form SOPs for all sites. This comment should 
be considered in its proper perspective. The 
New York Blood Centre operates in a relatively 
small geographical area, with centralized testing 
facilities, and in one language. The CRCS 
Blood Services operations are much more 
diverse and extend over a vast geographical 
area, with one national and sixteen local labora- 
tories, in two official languages. The diversity 
within our system suggests that the develop- 
ment of local SOPs for local operations would 
be more appropriate. Ms Robins herself 
believes that SOPs should be developed by 
those closest to the process being described. 
Dr Thomas Zuck, vice-chair of the safety audit 
committee, agreed with the conclusions of the 
international team and the oral evidence of 
Mr Bruce, that “a centralized absolute system is 
difficult to deal with, unless the people who 
write the protocols are in fact the people who 
work on the line.” In its report, the committee 
accepted the opinion of the international team 
that the national office’s current method of cre- 
ating SOPs is questionable. 

Three major advantages could be achieved 
through the local development of SOPs: (1) 
alternative systems for any given process could 
be developed, all complying with GMPs , and 
those that proved to be most efficient and effec- 


tive could be adopted by other centres; (2) trans- 
lation of SOPs from one official language to the 
other, with the inherent possibility of ambiguity, 
would be avoided; (3) SOPs would be clear to 
those performing the tasks because they would 
have been developed by them. 


RECOMMENDATIONS 


6 That Blood Services begin to develop 
SOPs locally for those tasks that are 
carried out locally; and that the 
national office of Blood Services set a 
reasonable schedule for the develop- 
ment of these SOPs and review them 
as they are produced to ensure com- 
pliance with Good Manufacturing 
Practices. 

7 That the national office of Blood 
Services develop national SOPs only 
for those tasks that are directly coor- 
dinated by the national office. 


Problems in the implementation 

of Good Manufacturing Practices 

The international team concluded, and the safe- 
ty audit committee agreed, that Blood Services 
staff had only an embryonic understanding of 
GMPs, although comprehension was somewhat 
more advanced in some blood centres than in 
others. The team and committee felt therefore 
that it was too early to begin GMP training of all 
staff, since those within Blood Services who 
would be expected to give the training had not 
yet themselves sufficiently grasped the con- 
cepts. In its submission the CRCS described 
“intensive” training that had been given to its 
local quality assurance staff, but this training 
evidently has been deficient. Its relative failure 
is apparent in the responses, already quoted, of 
the medical directors to the audits conducted by 
the international team. Their responses indicate 
that, in some cases at least, the staff at the blood 
centres in charge of quality assurance learned 
more about GMPs in four days from the inter- 
national team than they had from all previous 
training. 
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An overall plan for the education of key staff 
within Blood Services is needed if G MPs are to 
be implemented throughout the system prompt- 
ly and on a solid basis. The implementation of 
a quality-assurance system usually takes years 
for any manufacturer. The report of the interna- 
tional team leads to the conclusion that within 
Blood Services such implementation is being 
rushed, and is thus not being made in a manner 
that it will bring about full and satisfactory con- 
version to GMPs at the earliest possible time. 
Blood Services should reassess its current 
implementation plans to ensure that its key staff 
are being given the necessary GMP training. 


RECOMMENDATION 


8 That Blood Services continue to 
implement a program of Good 
Manufacturing Practices, but that it 
reassess the program of education 
being used to train its key quality 
assurance employees to ensure that 
they are receiving a solid basic under- 
standing of GMP concepts. 


The Canadian Red Cross Society also submit- 
ted that local quality assurance staff should 
report directly to national staff rather than to the 
local medical director. It said that “this type of 
matrix reporting line is similar to the approach 
in other GMP regulated environments.” I will 
not be in a position to know whether this 
approach is correct until I have heard further 
evidence, both from the national office of Blood 
Services and from the management consultants 
whom I have retained. 


The need for an integrated 

computer system 

The current Blood Services computer system, 
called BLIS (Blood Information System), is 
outdated and inadequate. This was the view not 
only of the international team and of the safety 
audit committee but also of every medical direc- 
tor of Blood Services who testified on this topic 
at the hearings. The inadequacies of the current 


computer system appear again in Dr Gunson’s 
independent review of the USFDA reports. 

Manufacturing processes within the blood 
industry have become increasingly complex 
within the last two decades. In particular, mul- 
tiple tests have been introduced to screen out 
blood that may contain infectious disease. As 
the number of tests increases, so too does the 
possibility of clerical error in transcribing the 
test results. Without an adequate computer sys- 
tem, Blood Services staff currently double and 
triple check transcriptions manually — a method 
that is laborious, stressful, and far from fool- 
proof. The lack of an adequate computer sys- 
tem to tabulate test results thus adds unneces- 
sarily to the risk of disease transmission. 

In 1989 the Bureau of Biologics required that 
the CRCS develop or obtain an integrated com- 
puter system. To date $4.6 million in funding 
has been allocated and $3.3 million has been 
spent to develop a system called CISCO 
(Computerized Information System for Centre 
Operations); it is estimated that a total of $30 to 
$40 million ultimately will be needed to see the 
project through to completion. This estimate 
includes the cost of purchasing equipment for, 
and the training of personnel in, the seventeen 
blood centres. The implementation of CISCO 
throughout all seventeen blood centres is still at 
least one and a half years away. 

Three major concerns regarding CISCO were 
raised in the safety audit committee’s written 
and oral reports: (1) the system does not contain 
a laboratory component which would allow lab- 
oratory test results to be linked electronically to 
other information in the database; (2) CISCO 
may not comply with USFDA regulations; and 
(3) it may be more cost effective to purchase a 
computer system that meets all Blood Services’ 
needs than to continue the development of 
CISCO. 

The communication of laboratory test results 
to those in the subsystem who need to know the 
results — such as those shipping blood compo- 
nents and those in charge of donor screening — 
is one of the critical control points in the blood 
supply subsystem, and laboratory information 
should be electronically linked to the other units 
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within the subsystem that require it, both within 
each centre and from centre to centre. The 
Canadian Red Cross Society submitted that 
such linkage is in fact built into the system and 
that the committee’s finding is based on a mis- 
understanding of a discrete and different lack in 
CISCO — the ability to collate epidemiological 
information based on test results. Whether or 
not this is the case should be confirmed by the 
review of CISCO recommended below. 
Compliance with the USFDA regulations is nec- 
essary as long as Canadian blood products are 
produced by American fractionation manufac- 
turers in the absence of domestic fractionation 
facilities. The question of fractionation, and the 
extent to which a domestic industry is neces- 
sary, will be addressed in my final report. It is 
therefore premature to make even tentative 
comments on that issue now. What can be said 
is that, as long as reliance must be placed on 
American manufacturers for the fractionation of 
Canadian plasma, compliance with USFDA 
requirements is unavoidable. Finally, if all 
needs for the required computer system, includ- 
ing USFDA compliance, can be met more cost 
effectively by buying an “off-the-shelf” system, 
that should be done. All three of these concerns 
should be assessed by the CRCS and the CBA 
through a review of the CISCO project at the 
earliest opportunity. 


RECOMMENDATION 


9 That the Canadian Red Cross Society 
and the Canadian Blood Agency 
undertake an audit of the capabilities 
of the CISCO computer system; that 
this audit include an evaluation of 
compliance with both domestic regu- 
latory requirements and those of the 
U.S. Food and Drug Administration; 
that it also include an evaluation of 
the capacity to link laboratory test 
results electronically with other ele- 
ments of the database; and that this 
audit include an evaluation of 


whether a computer system meeting 
all Blood Services’ needs could be met 
more effectively through the purchase 
of existing commercial computer soft- 
ware. 


The location of blood donor clinics 

A fourth major concern, the location of blood 
donor clinics, was not identified by the safety 
audit committee but became apparent at the 
hearings. In St John’s I heard evidence about 
the collection of blood through a mobile clinic 
in the area of Conception Bay North. This area, 
and more particularly the city of Bay Roberts 
within it, has a high prevalence of HIV infec- 
tion, particularly transmitted through heterosex- 
ual sexual relations. After consultation with the 
Newfoundland and Labrador AIDS Committee 
it was decided by local Blood Services, as 
recently as 1993, that clinics should continue in 
that area, despite the fact that the number of 
clinics being conducted throughout the province 
generally was being decreased at that time. This 
decision was based in part on a concern for the 
psychological well-being of the Conception 
Bay North community, which was thought to be 
reeling under the publicity regarding the preva- 
lence of HIV there. 

Blood Services does not appear to have devel- 
oped a policy regarding the collection of blood 
in areas where there is a high prevalence of HIV, 
or of any other disease that is transmissible 
through blood transfusion. For HIV this is of 
particular concern as the virus ceases to be so 
readily associated with high-risk groups or 
behaviours and becomes increasingly prevalent 
in the population as a whole. 

The collection of blood in areas with a known 
high prevalence of HIV (i.e., areas with a high 
number of infected persons), and thus with a 
likely high incidence (i.e., with a likely high 
number of newly infected persons), is somewhat 
less critical today than it was before the-imple- 
mentation of the HIV screening test. However, 
the risk has not disappeared entirely. The test’s 
greatest weakness is that it misses those donors 
who are in the “window period” immediately 
following infection, when there is not yet suffi- 
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cient antibody to HIV to be picked up by test- 
ing. The analysis of the safety audit committee 
shows that, since the advent of the test, the inci- 
dence of HIV in the donor population is the 
most important of the key variables in determin- 
ing how many HIV infections continue to occur 
through transfusion. Collecting blood in an area 
with a significantly higher prevalence of HIV 
thus creates the risk of increasing the number of 
HIV-positive donors whose blood will slip by 
the screening test. Blood Services needs there- 
fore to develop a clear policy on the continua- 
tion of blood donor clinics in areas where preva- 
lence is high. This policy should give para- 
mountcy to the safety of the blood supply and 
not to the sensitivities of the community in 
which the clinic is held. 


RECOMMENDATION 


10 That Blood Services develop a policy 
for locating blood donor clinics so as 
to avoid areas known to have a signif- 
icantly higher than normal preva- 
lence, and thus a potentially higher 
incidence, of HIV or of any other dis- 
ease transmissible by blood. 


I have already remarked on the dedication of 
the local employees of Blood Services, which 
provides the level of safety within the blood 
supply subsystem that we enjoy today. These 
workers are currently under considerable stress 
from a number of factors: (1) increased scrutiny 
as a result of more regular inspection by the 
Bureau of Biologics; (2) increased scrutiny as a 
result of the new inspections by the USFDA; (3) 
increased scrutiny as the result of this Inquiry; 
(4) increased public scrutiny, primarily through 
the media; (5) the shift from quality control to 
quality assurance and the concepts of GMPs; (6) 
the lack of clear direction from the national 
office with respect to the standards to be fol- 
lowed; and (7) the lack of an integrated comput- 
er system. The first three of these factors are 
inevitably necessary as the regulators and I 
carry out the tasks assigned to us. The fourth 


factor is to be expected and is ultimately 
healthy. However, misconceptions may arise 
about the safety of the blood supply if the media 
report deficiencies without explaining that 
inspections, by their very nature, will almost 
always result in deficiencies being found; for 
those working within the system, such miscon- 
ceptions, and consequent public alarm, cause 
stress that is unnecessary and a disservice. 
Stress resulting from the fifth and sixth factors 
can be reduced without delay. The stress result- 
ing from the seventh factor should be obviated 
at the earliest possible opportunity through the 
completion of CISCO or the purchase of a com- 
mercial computer system. 

The potential consequences of stress on those 
working in the local blood centres cannot be 
overemphasized. These workers are the glue 
that holds the currently fragile blood supply 
subsystem together, and they, like all of us, have 
limits to the amount of stress that can be 
endured before mistakes begin to occur. 


REGULATORY 
INSPECTION BY 
THE BUREAU 
OF BIOLOGICS 


The safety audit committee retained Dr John 
Cash, national medical and scientific director, 
Scottish National Blood Transfusion Service, to 
review the Bureau of Biologics inspections of 
Blood Services. While most of the evidence to 
be heard about the Bureau has not yet been 
heard, it is possible to draw some tentative infer- 
ences from that already given and from Dr 
Cash’s report. 

The regulation of the blood industry by the 
Bureau of Biologics began with the addition of 
plasmapheresis to the regulations of the Food 
and Drugs Act in 1978 (SOR/78-545, Canada 
Gazette Part II, p. 2895). Wider regulation of 
the industry began in 1989 when blood was 
added to Schedule D of the Act (SOR/89-177, 
Canada Gazette Part II, Vol.123, No.8, p.1). 
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Dr Cash found that the Bureau’s inspections of 
Blood Services had been remarkably sporadic 
and superficial until the recent past. This obser- 
vation has been confirmed by the inspection 
reports that have been received from the 
Canadian Red Cross Society and the federal 
government. Between August 1993 and August 
1994 the Bureau inspected all seventeen blood 
centres within a year, but this was the first time 
that this has occurred. Regulatory inspection 
should occur on a regular basis, and inspections 
of each and every blood centre should continue 
to be carried out annually. Further, the national 
testing laboratory of Blood Services, which has 
never been inspected by the Bureau, should also 
be inspected annually. 


RECOMMENDATION 


11 That the Bureau of Biologics conduct 
annual inspections of Blood Services’ 
seventeen blood centres and national 
testing laboratory. 


Dr Cash described several problems with 
respect to current inspection practices. He 
found, first, that the Bureau had been inspecting 
for regulatory breaches but not for compliance 
with basic GMPs. This lack seems to have been 
somewhat ameliorated, however, by the use of 
Field Operations staff from the Health 
Protection Branch who have accompanied 
Bureau inspectors on the most recent inspec- 
tions. The Bureau will assure the highest possi- 
ble level of safety within the blood supply sub- 
system only when it abandons a narrow regula- 
tory focus and inspects for compliance with 
GMPs. To achieve this end, however, it must 
have inspectors who understand both GMP con- 
cepts and the blood industry. The need for a 
dedicated team of such inspectors is urgent. In 
its submission the federal government said that 
the “training needs of ... inspectors are being 
assessed and a training program is under devel- 
opment.” This is praiseworthy, but I repeat that 
the need to build a competent team is urgent. 
Creating a number of positions at the Bureau to 


Carry out inspections and staffing them with 
junior people is not enough. 

As can be seen from the responses of the 
blood centre directors to the audits by the inter- 
national team, the regulatory inspections con- 
ducted in this country, both by the Bureau and 
by the USFDA, have not had a GMP focus. 
This is confirmed by reviews carried out by Mr 
Bruce of the reports of the Bureau and USFDA 
inspections, found in Annexes II and IV. 
Although Mr Bruce is cautious in his wording, 
it can be inferred that he found both sets of 
inspections to have had a narrow regulatory 
approach — the FDA’s being perhaps the nar- 
rower — when compared to the international 
team’s wide GMP approach. To help break out 
of a narrow regulatory frame of mind about 
inspecting, the Bureau should adopt or adapt the 
comprehensive checklist of critical control 
points developed by Mr Bruce and the way in 
which it was used by the international team. 
The grouping of deficiencies into “principal,” 
“other major,” and “other” matters of concern, 
or some other grouping of deficiencies by order 
of importance, should be adopted in order to 
move away from an approach that lists, and thus 
tends to regard, all regulatory deficiencies as 
equally important. 


RECOMMENDATION 


12 That Bureau of Biologics inspections 
be conducted with an emphasis on 
GMP compliance, and to that end: 
that Bureau inspectors be trained to 
understand both GMPs and the blood 
industry; that the Bureau give imme- 
diate consideration to the adoption or 
adaption of the critical-control-point 
checklist developed by Mr Bruce and 
the way in which it was used by the 
international team; and that deficien- 
cies found in inspections should be 
grouped by level of importance in the 
Bureau’s inspection reports. 
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Dr Cash found, second, that detailed, written 
inspection reports have not been made promptly 
to the medical directors of the blood centres 
inspected. These reports should be provided to 
the centre, and not to the national office as they 
currently are, because it is the medical director 
of the centre who is primarily responsible for 
actions within his or her facility. In keeping 
with GMP concepts, oral communication of 
deficiencies found by the Bureau, as has 
occurred in the past, is insufficient, for the 
inspection process itself cannot be audited ade- 
quately without proper documentation. The 
speed with which the international team pre- 
pared its detailed written reports shows how 
promptly this task can be done. Unreasonable 
delays by the Bureau in providing written 
reports to the blood centres are not acceptable. 
Yet, after the recent 1993-94 inspections, some 
centres had to wait more than eight months for 
their reports. 


RECOMMENDATION 


13 That the Bureau of Biologics, upon 
the completion of an inspection, 
promptly provide a detailed, written 
report to the medical director of the 
facility inspected. 


Further, Dr Cash found that even after its 
inspectors had identified deficiencies, the 
Bureau did not require written plans on how 
those deficiencies would be corrected. Nor did 
it conduct follow-up inspections to ensure that 
serious deficiencies were corrected. 


RECOMMENDATION 


14 That the Bureau of Biologics require a 
prompt written response on how defi- 
ciencies will be corrected; that the 
Bureau conduct follow-up inspections 
to ensure that corrective action has 
been taken when serious deficiencies 
have been found; and that the Bureau 
establish schedules fixing times by 
which written responses must be 
received and follow-up inspections 
conducted. 


One of the main purposes of regulation by the 
Bureau of Biologics should be to inform the 
Canadian public about the status of the blood 
supply. The reports of the Bureau should be 
made public. Good regulatory inspections will 
almost always find some “principal” and “other 
major” matters of concern. This is to be expect- 
ed in a GMP regime, where audits are expected 
to find deficiency and thus point to improve- 
ment. There is the danger that members of the 
public who do not fully appreciate this fact will 
misinterpret an inspection report as meaning 
that a particular blood centre “has failed” sim- 
ply because of the number of deficiencies listed, 
as occurred when the regulatory inspection 
reports of the USFDA became public this past 
summer. Nevertheless, openness will ultimate- 
ly be of greater service than secrecy in creating 
public confidence. Any other approach will 
give rise to suspicion of “cover up”. 


RECOMMENDATION 


15 That Bureau of Biologics inspection 
reports be made public. 
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CHAPTER 6 


Appropriate 
use of blood 
and blood 
products 


he transfusion of others’ blood 

is the most frequent transplan- 

tation of living tissue between 
humans, and saves the lives of thousands of 
Canadians every year. Many surgical pro- 
cedures and blood therapies could not be 
successfully performed without the trans- 
fusion of blood and blood products to the 
patient. Yet, the administration of blood 
components and blood products also 
exposes the patient to a multitude of risks. 
These include the human immunodeficien- 
cy virus, viral hepatitis, bacterial infection, 
fluid overload, and hemolytic transfusion 
reaction. 

The blood supply has become safer in the 
past decade as a result of the introduction 
of such measures as more vigilant screen- 
ing of donors, the inactivation of viruses, 
and the performance of new tests on the 
blood to detect infectious diseases. 
Nonetheless, the transfusion of blood and 
blood products will always entail some risk 
to the patient. There is a window period 
during which infectious diseases in donat- 
ed blood are not detectable and new dis- 
ease-causing organisms continue to emerge 
in the blood supply that have not been iso- 
lated by medical scientists and for which 
no blood tests exist. 


Conservation of blood and 

blood products 

There is widespread support for blood con- 
servation as a means of reducing the risks 
associated with transfusion. Nonetheless, 
some physicians continue to administer 
blood reflexively, without properly assess- 
ing in each particular case whether the ben- 
efits of the transfusion outweigh the risks. 
Even when it is addressed, the risk/benefit 
ratio is sometimes not considered as 
knowledgeably or scientifically for a trans- 
fusion as for other forms of therapy. The 
safety audit committee stated in its report 
that “a substantial proportion of red blood 
cell transfusions are unnecessary.” 
Testimony at the Inquiry and the few 
Canadian studies conducted on blood con- 
sumption confirm that physicians continue 


to administer unnecessary transfusions to their 
patients. Dr Edward Alport, medical director of 
the Regina blood centre and head of the depart- 
ment of laboratory medicine for the Regina 
Health District, testified that some physicians 
are preoccupied with the immediate benefits of 
a transfusion and ignore the risks, such as the 
transmission of fatal infectious diseases, that 
may not appear until several years after the sur- 
gical procedure. 

A study, reported last year in the Canadian 
Medical Association Journal by Drs William 
Ghali, Anita Palepu, and William Paterson, 
found evidence that blood conservation is not 
being practised. Transfusions at a medium- 
sized teaching hospital in Kingston, Ontario, 
were assessed against the guidelines on elective 
red blood cell transfusion published by the 
American College of Physicians and, against 
those criteria, 55.3% of the red cell transfusions 
were deemed unnecessary. Inappropriate trans- 
fusions were most common in the orthopedic 
service. Only one of the 170 units transfused 
was autologous blood, that is, the patient’s own 
blood, deposited in advance. The authors 
remarked that autologous blood could have 
been transfused in a significant number of cases 
had an organized program to procure it been in 
place. They recommended that there should be 
a thorough, immediate examination and conse- 
quent modification of transfusion practices of 
physicians. Although the guidelines of the 
American College of Physicians have not been 
adopted in Canada, this study indicates that red 
blood cells continue to be administered unnec- 
essarily to Canadian patients. 

A study of three non-teaching general com- 
munity hospitals in southern Ontario, conducted 
by Dr Anita Ali, Dr Morris Blajchman, and Ms 
Bette Vander Giessen, found that 19% of red 
cell transfusions were of doubtful or no benefit 
to the patient. Dr Blajchman testified that, 
despite knowledge by physicians, particularly 
since the mid-1980s, of the risks in blood trans- 
fusion, there continues to be widespread inap- 
propriate use of blood components and blood 
products. Dr Blajchman came to the same con- 
clusion in an earlier study with Dr Ali of trans- 
fusion practices in sixteen hospitals in Ontario. 


They found that 17% of red cell transfusions 
were inappropriate, 38% of transfusions of plas- 
ma were inappropriate, and 39% of albumin 
transfusions were inappropriate. They concluded 
that, of the 5,057 audited transfusions, 15% were 
not indicated by current criteria and a further 
15% were of doubtful benefit to the patients. 

Several reasons have been put forth for the high 
rate of inappropriate transfusions. There does not 
appear to be agreement among physicians about 
when to transfuse red blood cells, platelets, plas- 
ma, and blood products. Some physicians con- 
tinue to rely on a “transfusion trigger,’ a mini- 
mum hemoglobin or hematocrit value, in: decid- 
ing when to transfuse red blood cells to their 
patients. For decades, surgeons and anesthetists 
subscribed to the view that a red blood cell trans- 
fusion was required if a patient’s hemoglobin 
value fell below 10 grams per decilitre (or if the 
hematocrit was less than .30); below that level, it 
was believed, tissues and organs could be dam- 
aged from lack of oxygen. Many transfusion 
experts have repeatedly said, however, that this 
practice has no scientific basis. Among them is 
Dr Howard Zauder of the University of New 
Mexico School of Medicine: 


For almost half a century, clinicians 
believed that a hemoglobin level of at least 
10 g/dL was necessary before subjecting a 
patient to anesthesia and surgery. The etiol- 
ogy of this requirement is cloaked in tradi- 
tion, shrouded in obscurity, and unsubstanti- 
ated by clinical or experimental evidence. 


This view was also expressed at a conference, 
sponsored by the U.S. National Institutes of 
Health, on red cell transfusion before, during, 
and after operations. The consensus of that 
meeting, stated in unequivocal terms, was that 
there is no medical foundation for reliance on 
the “10/30 rule” and that “no single measure can 
replace good clinical judgment as the basis for 
decisions regarding perioperative transfusion.” 
It was stressed that a single hemoglobin or 
hematocrit value should not be used as a “trig- 
ger” for a transfusion in patients who are other- 
wise asymptomatic and hemodynamically 
stable. 
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Several other experts in transfusion medicine, 
in testimony at the Inquiry or in articles pub- 
lished in leading scientific and medical journals, 
have pointed to the danger in setting a minimum 
hemoglobin level because it may become a 
“substitute for thought.” They say that the 
physician in each particular case should review 
the patient’s medical history and current clinical 
status thoroughly in order to determine whether 
or not a red blood cell transfusion should be 
administered. 

A similar problem exists with respect to the 
transfusion of platelets. Scientific evidence 
demonstrates that the routine administration of 
platelets to a patient whenever his or her platelet 
level declines to levels lower than 20,000 units 
per litre is unnecessary and potentially harmful; 
yet this practice persists. Some physicians tend 
to rely on the platelet count rather than on a 
clinical examination of the patient to assess the 
need for a platelet transfusion. Uncertainty per- 
sists about the medical indications for a platelet 
transfusion, and about the dosage of platelets to 
administer. Furthermore, the increase in the use 
of fresh frozen plasma in recent years has led to 
concerns that transfusions of that product are 
unnecessarily administered and that products 
that are as effective and safer than fresh frozen 
plasma are not being given to patients. 

The term “bloodless surgery” is used to refer 
to surgical procedures that are performed with- 
out requiring an allogeneic transfusion, that is, 
blood from another person. Various methods 
can be used to achieve this objective and are dis- 
cussed in Chapter 8. They include the pre-oper- 
ative collection of autologous blood, hemodilu- 
tion techniques, intra-operative blood salvage, 
platelet sequestration, and the administration of 
drugs such as erythropoietin, which increases 
red cell production. Fundamental to “bloodless 
surgery” is careful and skilful dissection by the 
surgeon to minimize blood loss. Dr Raymond 
Heimbecker, a cardiovascular surgeon, has writ- 
ten that even open heart surgery can be safely 
performed without the use of allogeneic blood. 

Reduction of risk to the patient is not the only 
reason for recent pressure on physicians to 
reduce their use of allogeneic blood. Concern 
has also been expressed about the adequacy of 


the blood supply. The aging of the population, 
the decrease in blood donations as a result of 
restrictions on donor eligibility, and the 
improvement in and increased diversity of 
screening tests have had an effect on the blood 
supply. Dr Ghali and his colleagues observed, 
“The widespread use of red blood cell transfu- 
sions for questionable medical indications may 
seriously jeopardize the already limited avail- 
ability of blood products.” Moreover, the soci- 
etal costs associated with treating and caring for 
patients who become infected with blood-borne 
diseases or who Suffer adverse reactions as a 
result of an allogeneic transfusion should not be 
minimized. 

There has been relatively little scientific study 
of the indications used to determine the need for 
transfusion of blood components and blood prod- 
ucts. The safety audit committee noted that 
“there is insufficient research on the effectiveness 
of alternative strategies for reducing blood use in 
Canada.” Research should be conducted on such 
issues as the clinical indications for transfusion 
of red blood cells, fresh frozen plasma, platelets, 
albumin, and other blood products. There should 
be continuing study of blood conservation tech- 
niques and alternative therapies to allogeneic 
blood transfusions. Blood substitutes offer 
another important area of research. 


Review of transfusion practices 

It is important that there be qualitative assess- 
ment of clinical practice. Regular audits by 
hospitals of the transfusion practices of 
physicians should be performed as a means of 
ensuring that blood and blood products are used 
appropriately. The many objectives of an audit 
have been identified at the hearings and in 
academic articles: (1) to determine indications 
for the use of particular blood components and 
blood products; (2) to ascertain emerging trends 
in transfusion medicine; (3) to examine indica- 
tions of questionable benefit; (4) to minimize 
inappropriate transfusions so that the patient is 
not exposed to unnecessary risks; (5) to ensure 
optimal use of a costly and limited resource; 
and (6) to educate physicians regarding the 
appropriate use of blood and blood products. 
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Several types of audits can be conducted to 
determine whether blood and blood products are 
being appropriately administered. 

Retrospective audits generally are performed 
after the discharge from hospital of patients who 
have received blood transfusions. Individual 
medical records may be examined in order to 
identify transfusions of no benefit or of ques- 
tionable benefit to the recipient. Alternatively, 
the transfusion practices of different physicians 
for a specific surgical procedure may be studied. 
Retrospective audits have been useful in isolat- 
ing deviations from accepted transfusion prac- 
tice, and in examining the overall transfusion 
activity of a medical facility. 

A concurrent or “immediate post-transfusion” 
audit is a systematic review of physician orders 
for blood components and blood products with- 
in twenty-four hours of a transfusion. This type 
of audit is considered to be more effective than 
a retrospective audit in improving the transfu- 
sion practices of clinicians, because the blood 
bank director can discuss the medical indica- 
tions for the transfusion with the physician 
within hours of the blood being administered. 
Although it will not prevent inappropriate trans- 
fusions, continuous consultation between the 
blood bank service and physicians should serve 
to decrease the number of unnecessary blood 
transfusions. 

A prospective audit is a review of a physi- 
cian’s request for blood before the blood is 
released from the transfusion service. The 
dosage, the volume of the component, and the 
clinical status of the recipient are examined in 
order to ascertain the utility of the requested 
transfusion. This pre-transfusion review can 
occur either by direct consultation with the 
blood bank director or by incorporating criteria 
on a requisition form. The virtue of a prospec- 
tive audit is that it can affect the intended thera- 
py. It can prevent inappropriate transfusions, 
thus conserving a scarce commodity and reduc- 
ing the risks of complications and transmission 
of infectious diseases. There is also an educa- 
tional benefit. Repetitive viewing of acceptable 
criteria on a requisition form, and regular dis- 
cussions with a transfusion service expert about 


the particulars of cases, should in themselves 
help to improve transfusion practices. 

The performance of regular audits was 
supported by many of the medical witnesses to 
the Inquiry. Dr Kenneth Shumak, a hematolo- 
gist at Toronto Hospital and a professor in the 
department of medicine, pathology, and 
immunology at the University of Toronto, 
testified that he did not think that hospitals 
routinely conduct audits that are well designed 
to identify unnecessary blood transfusions, 
reveal variations in transfusion practices of 
physicians for a similar procedure, and monitor 
serious transfusion reactions. The safety audit 
committee arrived at the same conclusion: “sys- 
tematic transfusion audits in hospitals ... and 
other utilization management techniques have 
received insufficient attention.’ Similarly, the 
Saskatchewan College of Physicians and 
Surgeons reported that “there is very little 
quality control of clinical transfusion practices 
in most hospitals.” According to the evidence of 
Dr Alport of Regina, only the transfusion 
services of large hospitals have systems in place 
to monitor use of blood on a prospective basis. 
Sunnybrook Health Science Centre and the 
Hospital for Sick Children, both in Toronto, are 
two that have instituted requisition forms that 
must be completed and signed by physicians 
who order blood. 

Dr Annette Poon described the procedure at 


the Hospital for Sick Children, where she is 


director of the blood bank. Physicians must 
indicate on the requisition form the reason for 
the transfusion as well as the volume and type of 
blood component or blood product. The form 
specifies the acceptable indications for a trans- 
fusion. The indications for the individual 
patient are entered into the computer. If the 
physician wishes to order blood for an indica- 
tion not listed on the requisition form, he or she 
must apply to the blood bank. Requests for spe- 
cial products, such as platelets or fresh frozen 
plasma, must be authorized by Dr Poon or the 
clinical hematology service. 

The blood bank technologist at the Hospital 
for Sick Children examines the requisitions for 
blood and blood products. If there is a problem 
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with the order, the technologist contacts the 
physician. Either the blood bank director or the 
hematologist on call can be reached to help 
resolve difficulties. The next morning or 
working day, the chief technologist or senior 
technologist examines the forms to ensure that 
the technologist acted appropriately in releasing 
blood components and blood products. Dr Poon 
also reviews the blood requisitions and periodi- 
cally calculates the quantity of blood used by 
each hospital program to determine which are 
the highest consumers of blood. 


RECOMMENDATION 


16 That directors of hospital blood banks 
develop procedures to review the pro- 
posed use of any blood component 
requisitioned by physicians. 


Peer review of transfusion practices by hospi- 
tal transfusion committees is another mecha- 
nism to reduce unnecessary transfusions. The 
purpose of a transfusion committee is to evalu- 
ate all aspects of the transfusion of blood: to 
establish transfusion policies, to audit blood 
use, and to examine transfusion reactions. Such 
a committee should study new techniques 
designed to conserve blood and reduce the 
reliance of physicians on allogeneic blood; it 
should examine new blood products; and it 
should be responsible for providing educational 
programs to physicians. It should analyse 
statistical data on the transfusion practices at the 
hospital in order to learn whether any deviations 
from standard transfusion practices are restrict- 
ed to a specific service at the hospital, a 
particular group of physicians, or an individual 
physician. It is important that the committee 
examine audits conducted by the blood bank or 
any other department of the hospital that audits 
blood use. In addition, it should be aware of the 
activities of analogous committees at other 
hospitals, since that knowledge could be of use 
in improving transfusion practices at the 
committee’s own hospital. 

The transfusion committee should be com- 
posed of members from all major departments 


in the hospital that consume large quantities 
of blood, such as surgery, medicine, anesthesi- 
ology, pediatrics, obstetrics, gynecology, and 
oncology. A diversity of viewpoints should 
be reflected as well, such as cardiovascular 
surgery, intensive care, hematology, emergency 
services, and nephrology. 

In the United States, a hospital that wishes to 
be accredited by the Joint Commission on 
Accreditation of Healthcare Organizations or 
the American Association of Blood Banks must 
perform peer review of transfusion practices. 
However, as Dr Blajchman explained, these 
accrediting bodies do not delineate the particu- 
lar functions that ought to be performed by the 
hospital transfusion committee. Dr John Brian 
McSheffrey of the Saskatoon blood centre and 
Dr Kenneth Shumak of Toronto testified that the 
transfusion committees of many hospitals are 
“ineffective” and “function at suboptimal 
levels.” Some hospital committees merely 
collect data on blood use and do not engage in 
peer review. Other hospitals fail to subject 
blood products dispensed by the pharmacy, such 
as immune globulin and albumin, to the peer 
review process of the transfusion committee. 
The Saskatchewan College of Physicians and 
Surgeons stated that every hospital should have 
a transfusion committee. 


_ RECOMMENDATION 


17 That peer review by a hospital trans- 
fusion committee of physicians’ use of 
blood for transfusion be a require- 
ment of hospital accreditation. 


Changing the attitudes of physicians 

According to the testimony of medical witness- 
es at the hearings, physicians in Canada are gen- 
erally inadequately educated in transfusion 
medicine. Dr Heather Hume, pediatric hema- 
tologist and medical director of the blood bank 
of Hôpital Ste-Justine in Montreal, Dr Peter 
Pinkerton, head of the department of laboratory 
hematology at Sunnybrook Health Science 
Centre, and Drs Poon, McSheffrey, and Shumak 
all testified that, in order to improve existing 
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transfusion practices, it is essential to impart 
more information on this subject to both 
medical students and practising physicians. 
Dr Ghali and his colleagues also pointed to the 
need for increased education at all levels — at 
medical school, in residency training, and in 
continuing education programs for more senior 
physicians. In its report, the safety audit com- 
mittee said, “High priority must be placed on 
ensuring that each hospital has in place a 
process for individual physician education pro- 
vided by transfusion medicine specialists.” The 
Saskatchewan College of Physicians and 
Surgeons also drew attention to the training of 
residents and to the continual upgrading of 
transfusion practices of hospital medical staff. 

Dr Gershon Growe reported that a blood prod- 
ucts coordinator was hired by the Vancouver 
General Hospital in order to improve the trans- 
fusion practices of its physicians through 
consultation and education. The hospital also 
established a mandatory transfusion education 
rotation for anesthesia trainees. Under this 
program, residents spend two months in the 
blood transfusion service, are provided with 
current literature on transfusion medicine, 
attend a series of lectures in transfusion 
medicine, and are encouraged to design a 
clinical research project. He said the program 
has resulted in qualitative improvement in 
transfusion practices at the hospital. 

Studies confirm that focused, direct, personal 
educational programs will improve transfusion 
practices. In an experiment conducted by Dr 
Stephen Soumerai, of Harvard Medical School, 
and colleagues, physicians heard a lecture on 
the risks and benefits of red blood cell transfu- 
sions and on indications for the administration 
of red cells to the patient. Transfusion guide- 
lines were distributed to the physicians, and 
each physician had a thirty-minute interview 
with a transfusion specialist. The researchers 


found that these measures had a beneficial 
impact on the transfusion decisions of the physi- 
cians who participated in the study. 

It has been suggested that, since all blood 
components and blood products are provided to 
hospitals without cost, there is little financial 
incentive to hospitals to monitor blood use. Dr 
Blajchman, of the CRCS blood centre in 
Hamilton, Ontario, suggested that if hospitals 
were obliged to pay for blood they would be 
more vigilant in monitoring the transfusion 
practices of their physicians. He argued that if 
the consumption of blood components and 
blood products had financial implications, they 
would be on a similar footing to any other drug 
that a hospital must budget for. Dr Poon also 
testified that blood may sometimes be given 
without much thought because hospitals do not 
pay for blood components and blood products. 
By contrast, Dr McSheffrey, of the Saskatoon 
blood centre, said he did not think that affixing 
a cost to blood components and blood products 
would have a significant impact on transfusion 
practices. In his view, the cost of blood would 
likely be swallowed up in the global budget of 
the hospital. The College of Physicians and 
Surgeons of Saskatchewan takes a different 
position: 


Unit costing, that is a charge to hospitals for 
procurement and processing, should be seri- 
ously considered as a basis for funding. It 
would mean that a hospital would have to be 
responsible for the blood it receives. At the 
present time, there is no incentive for hospi- 
tals to be efficient with blood and blood 
products. 


I shall address this issue — whether or not 
blood and blood products should continue to be 
provided free of charge to hospitals — in my 
final report. 
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CHAPTER 7 


Using the 


patient’s 


own blood 


Ts most effective way to avoid 
risk in the use of blood — 
besides avoiding unnecessary 
transfusions — is to use a patient’s own 
blood. This can be done in various ways, 
before, during, and after an operation; these 
are discussed briefly in the next chapter as 
options which patients should be encour- 
aged to consider. In this chapter I shall deal 
with only one approach, deposit of the 
patient’s own blood in advance of surgery 
for use during the operation. The other 
methods of using the patient’s own blood 
will be dealt with in the final report, after I 
have examined the results of a survey now 
being conducted of hospitals throughout 
Canada. I shall also postpone until the final 
report consideration of directed donations 
— blood donated for administration to a 
particular patient — because the evidence of 
its safety is still indecisive. 

There is universal agreement that autolo- 
gous blood (that is, the patient’s own 
blood) is the safest form of blood transfu- 
sion. The use of autologous blood has 
the support of the Canadian Medical 
Association, the American Association of 
Blood Banks, and the American Medical 
Association. In the words of Dr Robert 
Turner, medical director of the Edmonton 
blood centre, “autologous blood transfu- 
sion to a blood banker, a transfusion medi- 
cine specialist, is like motherhood. It is 
inconceivable that we would have a blood 
program without an autologous blood 
transfusion component to it.” Nonetheless, 
this procedure is significantly underused in 
both Canada and the United States. 
Apparently physicians do not fully appreci- 


. ate its benefits, do not wish to spend the 


time discussing it with patients, or are 
reluctant to allow patients to make blood 
deposits in advance of major surgery. It 
has been suggested that a concerted effort 
is needed to modify the attitudes and 
behaviour of physicians, and of surgeons in 
particular, in this regard. In the United 
States, some states have enacted legislation 
that requires physicians and surgeons to 


inform patients about pre-operative autologous 
blood deposit and other options before surgery. 
This question is discussed more fully in the next 
chapter. 

There are several reasons why it is safer to 
receive an infusion of one’s own blood than to 
receive a transfusion of allogeneic blood, that is, 
blood donated by one or more other persons. 
The use of autologous blood eliminates the risk 
of transmission of infectious diseases, such as 
human immunodeficiency virus (HIV), hepati- 
tis, cytomegalovirus, parvovirus, and malaria, 
which may escape screening procedures for 
donated blood. It significantly reduces the risk 
of allergic, febrile, and hemolytic reactions to 
transfusion, some of which may be fatal. It 
also eliminates the risk of alloimmunization to 
red cells, white cells, and platelet antigens. 
(These various types of risk have been discussed 
in Chapter 4.) As Dr Herbert Perkins of the 
University of California, San Francisco, stated: 


The composition of a living tissue cannot 
be controlled in the same manner as a 
manufactured product. There is only one 
way to transfuse human blood and avoid the 
introduction of new infections as well as 
incompatibility reactions: that is to transfuse 
with the patient’s own blood. 


These are not the only benefits of using autol- 
ogous blood. Another is that the patient’s body 
will replace blood lost during surgery more 
rapidly because the bone marrow, where blood 
cells are formed, has been activated by the 
autologous deposits made in the weeks before 
surgery. Autologous blood is also of great 
benefit to people who have rare blood types and 
for whom compatible blood is not easily 
available. Moreover, pre-operative deposit of 
autologous blood decreases the demand on the 
allogeneic blood supply. I am not persuaded 
that a greater number of autologous deposit 
programs across the country will reduce the 
supply of allogeneic blood. In fact, studies 
indicate that people who have banked their own 
blood before surgery often become blood 
donors after they have recovered. 


Beyond this, the ready availability of autolo- 
gous blood for surgical procedures may have a 
positive impact on the transfusion practices of 
physicians and surgeons. A recent U.S. study, 
by Dr Carmen Julius and colleagues, found that 
at each transfusion “episode,” patients who 
were infused with their own blood received 
fewer red cells than others who received 
allogeneic blood for the same surgical 
procedure. The authors concluded that there 
was a reduction in the quantity of actual blood 
administered to the patients who had made 
autologous blood deposits. Similar results were 
reached in an earlier American study, by 
Dr Jay Wasman and Dr Lawrence Goodnough, 
of patients who had deposited their own blood 
before elective orthopedic surgery: the physi- 
cians in these cases “tolerated significantly 
lower admission, nadir and discharge Hcts. 
[hematocrits] in patients who had made autolo- 
gous blood donations.” 

Autologous blood is not risk-free, however. 
As with allogeneic blood, there is always a risk 
of clerical error in identifying the patient or 
labelling the blood units; if this happens, and 
the patient receives the wrong units of blood, 
there could be a hemolytic transfusion reaction. 
A second risk is volume overload. A third risk 
is bacterial contamination which, although rare, 
may be lethal. Three possible sources of 
bacterial contamination are the presence of 


viable bacteria in the circulating blood of the 


donor at the time of the autologous deposit, 
introduction of bacteria at the time of venipunc- 
ture, and contamination of the collection bag or 
of the anticoagulant it contains. Dr Morris 
Blajchman, medical director of the Hamilton 
blood centre, testified that four deaths from 
bacteria in autologous units are reported in the 
medical literature. Because these risks do exist, 
it is essential that the same caution be exercised 
in infusing autologous blood as in transfusing 
donated blood, and that autologous blood not be 
infused indiscriminately to an asymptomatic 
patient merely because it is available. 

There is support, both in the testimony and in 
the medical literature, for the view that patients 
who are sufficiently healthy to undergo planned 
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or elective surgery are generally capable of 
donating blood safely in advance. Many autol- 
ogous programs permit only individuals within 
a specific age range to deposit blood, but there 
are reasons to believe that young children and 
the elderly should not be prohibited from partic- 
ipating solely because of their age. In all 
patients, the underlying disease and the condi- 
tion of the individual should be the decisive fac- 
tors. Studies confirm that autologous blood can 
be deposited and infused safely and effectively 
with patients over seventy years of age, with 
pediatric patients generally, and even with 
infants. Obstetric patients also can take advan- 
tage of autologous programs; research indicates 
that advance deposit of blood by pregnant 
women does not compromise the health of 
either mother or child. 

Cardiac and other “high risk” patients are 
another group frequently excluded from autolo- 
gous programs. However, studies demonstrate 
that even individuals with serious medical con- 
ditions can often donate blood safely for their 
impending surgery. Patients with a history of 
significant coronary artery disease, patients who 
had experienced recent seizures, patients with 
cardiac arrhythmia, chronic heart failure, or 
valvular or congenital heart disease, patients 
who were diabetic, and patients with sympto- 
matic dyspnea (shortness of breath) all have 
deposited autologous blood without compro- 
mising their health. 

Clearly, there are individuals who are not in a 
position to deposit autologous blood in advance 
of surgery. These include, most obviously, 
those who require emergency surgery, such as 
the victims of serious accidents. Patients with 
bacterial infections are not allowed to partici- 
pate in autologous programs. In addition, sev- 
eral programs exclude patients with infectious 
diseases such as HIV and hepatitis. This is 
because autologous units from such patients 
could inadvertently enter the allogeneic blood 
supply; they could also conceivably affect the 
safety of staff at the collection centre and hospi- 
tal. The American Association of Blood Banks 
does not require that autologous blood used 
within the collection facility be tested for 


infectious agents unless it is not needed by the 
person who deposited it and thus could be admin- 
istered to another patient. Some Canadian hospi- 
tals, such as Sunnybrook Health Science Centre, 
a large tertiary-care hospital in Toronto, do not 
test autologous units for infectious agents. Dr 
Peter Pinkerton testified that in February 1994 
that hospital discontinued testing autologous 
blood for HIV and other infectious diseases 
because in his view it “doesn’t add any useful 
information” and, furthermore, false positive 
results from such testing had sometimes caused 
surgery to be needlessly postponed. 

There is a limit to the number of autologous 
units that can be collected from a patient. Red 
blood cells can be stored in a liquid state for 
thirty-five days, and some autologous services 
restrict the patient to weekly donations. 
Because it appears to be sound medical practice 
to allow at least seventy-two hours to elapse 
between the last autologous donation and the 
surgery, the patient cannot donate more than 
three or four units. This may not be enough for 
a person undergoing surgery in which signifi- 
cant blood loss is expected. Transfusion 
specialists argue that, because a person can 
generally recover his or her blood volume with- 
in three days, the interval between deposits 
could be halved as long as the patient’s 
hemoglobin is at an acceptable level. 


THE CANADIAN 

RED CROSS SOCIETY’S 
AUTOLOGOUS BLOOD 
PROGRAM 


Although the technique for collecting pre-oper- 
ative deposits of autologous blood has been 
available for more than half a century, 
Canadians have had little opportunity to benefit 
from it. Until 1988, the Canadian Red Cross 
Society restricted the collection of autologous 
blood to persons with rare blood types, a 
relatively small group. 
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As a result of persistent requests from patients 
and some physicians, pilot autologous blood 
programs were undertaken at Red Cross centres 
in Vancouver, Hamilton, Ottawa, and Toronto in 
1987. In the same year, the Canadian Medical 
Association passed the following resolution: 


Be it resolved that the Canadian Red Cross 
Society be supported and encouraged by the 
Canadian Medical Association in its efforts 
to establish a national autologous blood 
transfusion service for elective surgery, 
accessible to all Canadians and administered 
under the authority of and according to Red 
Cross Standards, and that the Canadian 
Medical Association urge the Canadian 
Hospital Association and the Canadian 
Council of Hospital Accreditation to use 
their powers of suasion and authority to dis- 
courage the implementation of autologous 
blood transfusion services outside the 
umbrella of the Canadian Red Cross 
Society. 


The Canadian Association of Immunohe- 
matologists (now the Canadian Society of 
Transfusion Medicine) also supported the estab- 
lishment of Red Cross autologous programs 
across Canada. In December 1987, the CRCS 
received approval from the Canadian Blood 
Committee, the predecessor of the Canadian 
Blood Agency, to operate a national autologous 
blood service for elective surgery. Full imple- 
mentation of the program in all seventeen Red 
Cross blood centres took place in 1988. 

The CRCS autologous service is available 
only at blood centres. Blood collected from 
individuals with rare blood types is frozen; that 
from other people is stored as a liquid. Patients 
may donate one unit of blood weekly to a max- 
imum of four units. Blood is not withdrawn 
from the donor in the seventy-two hours before 
scheduled surgery. For a person to be eligible 
for the autologous program, there must be a 
high likelihood that he or she will require blood 
in a scheduled operation. The patient’s physi- 
cian must also make a formal request to the 
CRCS that the patient be permitted to deposit 


blood. As Dr Roslyn Herst, medical director of 
the Toronto blood centre, pointed out, the 
process cannot start with the patient. Further, 
the surgical procedure must actually be sched- 
uled. The medical director of the blood centre 
may refuse to accept the patient if he or she is of 
the view that it is not in the patient’s best 
interest to deposit blood in advance of surgery. 

Patients depositing blood must satisfy the 
criteria imposed on allogeneic donors, with 
certain modifications that are set out in the 
Donor Selection Criteria Manual of the CRCS 
Blood Services. They must be in good health. 
There are no age limits, but the decision to 
accept a deposit from a child or an elderly 
person lies within the discretion of the medical 
director. The manual suggests patients using the 
service weigh at least 25 kg (55 lb). Those with 
certain cardiac diseases are prohibited from 
making a deposit; this is because the centres 
cannot provide medical supervision for the 
procedure and there is concern that depositing 
blood may compromise the patient’s health. 
Patients who test positive or reactive for 
infectious disease markers are also barred from 
the program in order to protect the blood supply 
from contaminated units, and any blood that has 
been collected from them is destroyed. The 
decision to accept a pregnant donor is also with- 
in the discretion of the medical director, after 
consultation with the patient’s physician. 

There appears to be significant variation in the 
way blood centres across the country interpret 
these criteria. Some medical directors are 
extremely reluctant to accept autologous dona- 
tions from young children, and some blood 
centres rarely collect autologous blood from 
patients under the age of seventeen. Those who 
do not accept young patients are concerned that 
their staff lack experience in drawing blood 
from the small veins of children, and lack also 
the skills to monitor potential adverse reactions. 
In addition, these centres do not have appropri- 
ate bags to collect small volumes of blood. In 
contrast, other blood centres allow pediatric 
patients who have attained the age of ten and 
who weigh at least 36 kg (80 Ib) to deposit 
autologous blood. Still other blood centres, 
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such as the one in Saskatoon, will without reser- 
vation collect blood from children as young as 
five years old. Dr John Brian McSheffrey, med- 
ical director in Saskatoon, testified that a local 
anesthetic is administered to pediatric patients 
to make it easier for them to participate in the 
program. At the other end of the age scale, 
some blood centres accept donations from 
patients as old as eighty years, while others 
exclude the elderly. Similarly, some medical 
directors are more willing than others to accept 
autologous blood from pregnant women. 

There also appear to be differences among the 
blood centres about accepting only patients who 
are likely to have significant blood loss in their 
impending surgery. Some medical directors 
will allow people who are extremely apprehen- 
sive about receiving allogeneic blood to partici- 
pate in the program even though there is not a 
high likelihood that blood will be required in 
their operation. Other medical directors will 
emphatically refuse to accept such donations. 

The CRCS performs the same tests on autolo- 
gous blood as it does on allogeneic blood. It is 
tested for such diseases as HIV, hepatitis B, 
hepatitis C, and syphilis. CRCS guidelines do 
not currently permit unused autologous blood to 
be transfused to other patients, although this 
was not always the case in the past. Some blood 
centres previously prohibited the “cross-over” 
of autologous blood, but other centres, such as 
the one in Winnipeg, sent the plasma from 
unused autologous deposits to be manufactured 
into fractionated blood products. Medical 
directors continue to differ over whether the 
CRCS should adhere to a policy that prohibits 
cross-over, because many valuable units of 
blood are discarded as a result. 

It was clear from testimony that the CRCS 
autologous service is significantly underused. 
Several reasons were offered why only a small 
percentage of Canadians undergoing elective 
surgery take advantage of a program that is also 
clearly in the public interest. The first is that the 
autologous service has not been adequately pub- 
licized. Many patients are not aware that 
depositing their own blood before surgery is an 


option available to them. Dr McSheffrey and 
Dr Edward Alport, medical directors of the 
blood centres in Saskatoon and Regina respec- 
tively, testified that hospitals generally do not 
provide patients with a brochure describing the 
autologous service. If the physician or surgeon 
does not talk about it to the patient, it is unlikely 
the patient will ever learn about this possibility 
in time to benefit from it. Medical directors of 
blood centres testified that many surgeons show 
no greater interest in discussing the possibility 
of pre-operative deposits with their patients. 
Dr McSheffrey’ said that it is essential that 
surgeons explain the autologous service to their 
patients when surgery is first discussed, and not 
when the patient arrives at the hospital for the 
operation. 

A second reason is that patients who wish to 
participate can deposit autologous blood only at 
the seventeen blood centres, all located in the 
larger urban areas. The program is not able to 
serve Canadians living in rural areas and towns 
distant from the blood centres. Nor can it 
always serve patients about to undergo surgery 
outside their province of residence. Dr Helen 
Elizabeth Ross, medical director of the 
Charlottetown centre, testified that her centre 
does not collect autologous blood for patients 
who will undergo surgery in a neighbouring 
province, even though most of the elective 
surgery performed on Prince Edward Island res- 
idents that involves significant blood loss takes 
place in Halifax or Moncton. Dr Herst testified 
that the Toronto blood centre is no longer per- 
mitted to send autologous blood collected for 
Ontario residents to the United States for 
surgery that will be performed in that country, 
because the CRCS does not have the appropri- 
ate licence from the U.S. Food and Drug 
Administration to do so. 

A third reason why the program is not more 
widely used is that the conditions imposed by 
the blood centres exclude many people from 
this service. These include, depending on the 
centre, many pediatric patients, the elderly, 
pregnant women, and patients with cardiac 
disease. 
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HOSPITAL PROGRAMS 
FOR DEPOSIT OF 
AUTOLOGOUS BLOOD 


Controversy continues over proposals that hos- 
pitals throughout the country should be respon- 
sible for the pre-operative deposit of autologous 
blood for patients undergoing elective surgery. 
Hospitals could provide the medical supervision 
for depositing blood which is lacking in the 
CRCS centres, and thus could accept some of 
the “high risk” patients excluded from the 
CRCS program for autologous blood. Hospitals 
could also serve patients who live substantial 
distances from the blood centres. 

Despite the benefit that would accrue to a 
substantial number of Canadians, many hospi- 
tals in this country that perform elective surgery 
do not offer a pre-operative autologous blood 
deposit program to their patients. According to 
Mr Jean-Guy Finn, deputy minister of the 
New Brunswick Department of Health and 
Community Services, only one hospital in his 
province has an autologous program and it 
restricts the number of patients it serves to ten to 
twenty a year. Dr Alport testified that no hospi- 
tal served by the Regina blood centre has an 
autologous program, and Dr McSheffrey said 
that Saskatoon hospitals do not collect autolo- 
gous blood for their surgical patients. 

Several reasons were offered at the hearings as 
to why there are not more hospital pre-operative 
autologous programs. The first is that hospitals 
lack the funds. For example, Dr Floyd Harris 
of Lethbridge Regional Hospital in Alberta 
testified that an autologous program that had 
operated at his hospital from 1987 had been 
discontinued in 1993 as a result of budgetary 
cutbacks; patients who wish to deposit blood in 
preparation for surgery now must travel to 
Calgary. Dr Annette Poon also testified that it is 
because of insufficient financial resources that 
the Hospital for Sick Children in Toronto does 
not have an in-house facility to collect autolo- 
gous blood and consequently relies exclusively 
on the CRCS service. She estimated that the 
cost to establish an autologous program at the 


HSC would be approximately $250,000, but 
that if one existed the hospital could reduce its 
reliance on allogeneic blood by 50% for elective 
surgery. The saving would be that great because 
the CRCS Toronto blood centre does not collect 
autologous blood from young children, so that 
pediatric patients are compelled to receive 
allogeneic transfusions. | 

A second reason offered by the hospitals 1s that 
public health officials in the provinces have not 
taken an active role in promoting autologous 
blood programs. Although provincial health offi- 
cials testified that they considered autologous 
blood to be safest, officials in Alberta, Prince 
Edward Island, Manitoba, Nova Scotia, and 
Saskatchewan conceded that their ministries have 
not given attention to the manner in which autol- 
ogous services could be made available to 
patients in their provinces. The ministries of 
health, moreover, have not allocated special 
funds to support hospital pre-operative autolo- 
gous services. Their officials took the position 
that the responsibility rested with the hospitals to 
fund such programs from their global budgets. 

A third reason may be that allogeneic blood 
from the CRCS comes without charge. 
Hospitals may be reluctant, or unable, to incur 
the costs of establishing and operating an autol- 
ogous blood service when hospital budgets are 
being substantially reduced. 

It has been suggested that hospitals should 
offer autologous blood services on a regional- 
ized basis, that is, not only to their own patients 
but to those of other hospitals. As some 
witnesses testified, however, there is an impedi- 
ment to such regionalized programs: the need to 
obtain a licence from the Bureau of Biologics if 
a hospital intends to provide an autologous 
blood service to other than its own patients. I 
intend to explore this issue in the national hear- 
ings, and will discuss it further in the final 
report. 

Some physicians at the hearings provided 
detailed testimony about the operation and suc- 
cess of the pre-operative autologous blood 
deposit programs at their hospitals. Dr Gerald 
Goresky, director of the department of anesthe- 
sia at Alberta Children’s Hospital in Calgary, 
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explained that his hospital established its pro- 
gram in 1987 because the CRCS blood centre 
would not accept children for autologous blood 
deposits; patients had to be at least sixteen years 
old and weigh at least 50 kg (110 lb). The hos- 
pital was responding to numerous requests from 
families of patients who wanted autologous 
rather than allogeneic blood used in their 
children’s treatment. 

The hospital has a pamphlet about its autolo- 
gous blood deposit program, and hospital 
surgeons and physicians inform patients about 
it. The children who participate range in age 
from five to ten years and generally weigh no 
less than 25 kg (55 lb). They must be scheduled 
for a surgical procedure in which significant 
blood loss is expected. Most patients receive a 
local anesthetic in the area where blood is to be 
withdrawn. Dr Goresky explained that the anes- 
thetic alleviates the child’s anxiety and conse- 
quently facilitates the placing of the needle in 
the child’s arm. Both medical and nursing staff 
are present when blood is drawn. No more than 
15% of the patient’s total blood volume is taken 
and no more than 450 ml at each deposit. The 
patient is then transfused with fluids three times 
the volume of blood collected, and also receives 
iron. A special label is affixed to the blood bag 
and it is then transported to nearby Foothills 
Hospital, which stores and tests samples of the 
blood. The first autologous unit collected from 
the patient is subject to blood typing and anti- 
body screening. Each subsequent unit collected 
is tested only for blood group. Autologous units 
that have not been used in the course of a 
patient’s surgical procedure remain at Alberta 
Children’s Hospital until the patient is dis- 
charged. The blood is then transported to 
Foothills Hospital, where it is stored, in case the 
patient is re-admitted, until it expires. In 1991, 
87 out of 107 autologous units collected were 
used. 

Dr Goresky testified that the autologous pro- 
gram at his hospital is not expensive to operate. 
He said the start-up cost was only for equipment 
to mix and weigh the blood. The needles and 
catheters needed are available from the hospi- 
tal’s surgical program, and funds for the blood 
bags come from the hospital’s global budget. 


Dr Pinkerton established an in-service facility 
for autologous donations at Sunnybrook Health 
Science Centre in 1991. A number of patients 
there were hematologically eligible to deposit 
autologous blood before surgery but were 
excluded from the CRCS program either 
because they did not meet its criteria or because 
it was unsafe for them to deposit blood without 
medical supervision. Among them were cancer 
patients, others undergoing cardiovascular 
surgery, and some over the age of seventy. 

According to Dr Pinkerton, age and weight are 
not themselves adequate reasons to deny 
patients the opportunity to deposit autologous 
blood. However, patients who have an active 
bacterial infection, who have had diarrhea in the 
previous four weeks, who have recently had 
dental work, whose body temperature exceeds 
37.5°C, or who have an infectious disease are 
not permitted to participate in the Sunnybrook 
program. Usually one week elapses between 
blood withdrawals, but the interval may be 
reduced for patients who regenerate an adequate 
supply of red cells quickly. Oral iron is rou- 
tinely prescribed. A special label is placed on 
the autologous unit and the blood is stored in a 
separate refrigerator from allogeneic blood. 
Information on autologous units is stored in 
a separate database in the computer. In 
Dr Pinkerton’s view, the operation of separate 
systems creates no administrative problems. 

Sunnybrook provides its patients with a 
detailed information brochure on the pre-surgi- 
cal autologous deposit program. It describes the 
reasons why the hospital offers such a service, 
the criteria for eligibility to participate, the 
process of withdrawing the blood, potential 
complications, and the manner in which the 
autologous blood is handled. The program 
satisfies approximately 60% to 70% of elective 
surgical blood requirements and 4% of the total 
blood needs of the hospital. 

The Red Deer Regional Hospital in Alberta 
also provides an extensive autologous service to 
its patients. This program, established in 1978, 
principally serves adult patients. Surgeons at 
the hospital are provided with a brochure 
describing it, to be distributed to their patients. 
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The criteria for participation, as described by 
Dr David Dawson, are adequate health, a hemo- 
globin level over 11 grams per decilitre, and 
scheduled surgery in which it is anticipated the 
patient will require a blood transfusion. As in 
the CRCS and several other hospital programs, 
a unit is collected from the patient each week 
for four weeks. The first unit collected is trans- 
ported to the CRCS Edmonton blood centre to 
be tested for HIV and other infectious agents. 
Dr Dawson reported that over the past few years 
there has been a reduction in the quantity of 
allogeneic blood transfused at Red Deer 
Regional Hospital. 

Some autologous programs are operated joint- 
ly by the hospital and the CRCS. For example, 
Dr Noel Buskard, medical director of the 
Vancouver blood centre, testified that that centre 
provides hospitals with blood bags and instruc- 
tions on the collection of autologous units, and 
tests the blood collected in the hospitals for 
infectious markers. He stated that thanks to the 
significant support given hospitals by the 
Vancouver blood centre, patients throughout the 
province have access to autologous programs. 
Dr Ian Bowmer, Memorial University of 
Newfoundland, also reported that the Janeway 
Health Centre, a hospital for children, has been 
operating an autologous program for the past 
year in conjunction with the Canadian Red 
Cross Society. 

Finally, it is my view that the bodies that 
accredit hospitals in the provinces and territo- 
ries and those officials responsible for inspect- 
ing hospital laboratories should also inspect the 
autologous services provided by the hospitals. 


RECOMMENDATIONS 


18 That programs for pre-operative 
deposit of autologous blood be made 
available to patients throughout 
Canada who are scheduled to undergo 
elective surgery. 
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That the Canadian Red Cross Society 
examine the ways in which it can 
extend its pre-operative autologous 
service to a greater number of 
patients over a wider geographic area. 
That the Canadian Red Cross Society 
ensure that its autologous blood pro- 
gram is available to patients about to 
undergo surgery outside their 
province of residence. 

That the Canadian Red Cross Society 
take active measures to publicize its 
autologous blood transfusion service. 

That Departments of Health deter- 
mine in which of the public hospitals 
that provide elective surgery it would 
be feasible to create autologous blood 
programs, and encourage those hospi- 
tals to establish such programs. 

That the institutions which operate 
autologous blood programs reconsid- 
er their criteria for admission to the 
programs to ensure that the programs 
are available to the maximum number 
of patients. 

That hospitals, surgeons, and physi- 
cians inform patients scheduled for 
elective surgery of the existence of 
autologous blood programs offered by 
the Canadian Red Cross Society and 
by hospitals. 

That written information on autolo- 
gous blood services be provided by 
hospitals, physicians, and surgeons to 
patients well in advance of elective 
surgery. 
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CHAPTER 8 


The 
patient’s 
right to 

decide 


ntil recently, few physicians 

talked about the risks of a 

blood transfusion with their 
patients. Nor, in the past, have hospitals 
considered asking patients to sign a consent 
form before receiving blood or blood prod- 
ucts. That situation is changing. Both the 
public and the health-care professions have 
come to recognize that the patient has a 
role to play in medical decisions. In no 
small measure, the change in attitude 
results from increased awareness of the 
risks in blood transfusion, in particular the 
risks from transfusion-transmitted diseases 
such as AIDS and hepatitis. 

There is a growing realization that 
patients who may be given a transfusion of 
allogeneic blood (blood from one or more 
other persons) in the course of treatment 
should be advised of the risks and benefits 
involved, and of the alternatives open to 
them. These alternatives include advance 
deposit of the patient’s own blood and 
other, more technical alternatives that are 
described later. There is also a growing 
sense that the treating physician should 
obtain the patient’s prior consent to any 
administration of blood and blood 
products. In short, transfusion medicine is 
having to deal with the issue of informed 
consent, a concept based on legal and 
ethical principles of individual autonomy 
and self-determination. 

To date, few, if any, Canadian hospitals 
require patients to sign a consent form 
relating to the administration of a blood 
transfusion. Nor do most Canadian physi- 
cians obtain their patients’ informed con- 
sent to a blood transfusion. The testimony 
of surgeons, anesthetists, and blood bank 
staff revealed that the risks and benefits of, 
and alternatives to, an allogeneic blood 
transfusion are rarely discussed with 
patients. It was clear from the evidence 
that not only are some patients unaware 
that they might receive a transfusion in the 
surgical procedure they are about to under- 
go, but that some are not informed after 
their surgery, or after they have been 
discharged from the hospital, that they had 
received units of blood. 


Many of the medical witnesses supported the 
principle that physicians must obtain the 
patient’s informed consent before the adminis- 
tration of a blood transfusion. Dr John Millar, 
provincial health officer of British Columbia, 
said the use of a product such as blood or a com- 
ponent of blood is like any other therapeutic 
intervention, and individuals should be 
informed of risks, benefits, and alternatives. Dr 
Philip Berger, a family physician who treats 
many HIV and AIDS patients in Toronto, was 
also strongly of the opinion that doctors must 
discuss all material risks of treatment with their 
patients. In his view, “physicians have the duty 
to inform patients about the transmission or pos- 
sible transmission of blood-borne agents that 
can result in immune dysfunction or death even 
though the risk may be small.” Physicians who 
treat hemophiliacs, he said, must fully advise 
their patients of the risks of the blood products 
available to treat their disease, so that the patient 
can make an informed decision about the prod- 
ucts that will be administered. 

Sometimes it is unclear exactly who is respon- 
sible for securing a patient’s informed consent 
to a blood transfusion. For example, surgeons 
and anesthetists are sometimes unsure about 
whose responsibility it is to inform the patient, 
first, about the risks and benefits of, and alter- 
natives to, an allogeneic transfusion and, 
second, about the amount of blood that is likely 
to be needed. Dr Gerald Goresky of Alberta 
Children’s Hospital called this an area of 
“mixed responsibility.” He testified that the 
surgeon and the anesthetist may both incorrect- 
ly assume that the other has entered into such a 
discussion, with the result that the patient never 
does receive this important information. 

Although many of the medical witnesses 
endorsed the principle of informed consent to 
the administration of blood and blood products, 
views differed as to whether hospitals should 
develop written consent forms to be signed by 
patients. The divergence of opinion among the 
witnesses is reflected in the literature. The 
avowed purpose of requiring written consent 
forms for blood transfusions is to ensure that 
patients are truly informed and participate in a 


meaningful way in the decision-making 
process. I am not persuaded that written docu- 
mentation of informed consent will accomplish 
this objective. Indeed, there is a danger that the 
form will in fact become a substitute for a true 
process of informed consent. Informed consent 
to a prospective transfusion requires communi- 
cation between physician and patient. It is not 
a “form.” Patients sometimes perceive a con- 
sent form simply as a means of protecting the 
physician and consequently may not read it 
carefully. 

The testimony of individuals and relatives of 
individuals who have been infected with HIV, 
hepatitis, and other diseases transmitted by 
blood and blood products confirmed that many 
patients in Canada are not informed of the risks 
and benefits of and alternatives to an allogeneic 
blood transfusion, and that patients discharged 
from the hospital are often unaware that they 
had received blood. For example, Mrs C testi- 
fied that physicians did not inform the family, 
before craniofacial surgery was performed on 
her sister in 1982, that diseases could be trans- 
mitted by blood. The patient was infected with 
HIV from the blood she received in her surgery 
and died in 1991. Similarly, Mr and Mrs Z gave 
evidence that, unbeknownst to them, the hospi- 
tal administered blood to their infant son three 
weeks after he was born prematurely. Doctors 
did not seek their consent to the 16 cc of blood 
given to their son, nor were they told by the 
hospital at that time that their son had received 
blood. Furthermore, this information was not 
on the medical record of their family physician. 
A decade later, Mr and Mrs Z still do not under- 
stand the medical justification for the blood 
transfusion to their son, who is infected with 
AIDS. 

Heart surgery is a procedure that generally 
involves significant blood loss, yet testimony 
indicates that patients have rarely been asked to 
participate in the attendant decision-making 
process. Mrs Mary Elliot testified that when her 
husband underwent heart surgery in 1985, 
neither he nor she was informed of the risks 
associated with a transfusion, or even that blood 
would likely be administered to him. Mr John 
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Elliot died of AIDS in 1991. Similar testimony 
was given by Mr Martin Lynch who, as a result 
of the blood he received in a 1987 heart opera- 
tion, is infected with hepatitis C. He said that, 
had he been aware of the risks associated with 
the receipt of allogeneic blood, he either would 
have attempted to pre-deposit his own blood or 
would have sought a directed donation from a 
family member. 

Persons who had been infected with fatal dis- 
eases as a result of blood administered to them 
during elective surgery also testified that they 
had not been asked for their informed consent 
by the physicians treating them. Mrs H had a 
hysterectomy in May 1985, a few months before 
the introduction of HIV testing in Canada. She 
was unaware that there was a possibility she 
would receive blood, nor was she advised of the 
risks of and alternatives to an allogeneic trans- 
fusion. It was only when she gained conscious- 
ness from her surgery that she noticed a bag of 
blood hanging at her bedside. No discussion 
ensued after that about the blood that had been 
administered to her. Mrs H continues to ques- 
tion whether the transfusion was medically jus- 
tified. She said that, had she been informed that 
blood was tested for HIV in the United States at 
the time of her surgery and that testing was 
expected to be implemented in Canada in 
November 1985, she would have tried to post- 
pone the operation. Mr James Hackett testified 
that his wife was not advised of the risk of trans- 
mission of infectious diseases by blood before a 
hysterectomy operation in 1984; she died of 
AIDS in 1991 as a result of a contaminated unit 
of blood transfused during that surgery. 
Similarly, Mr Yves Roy, who received two units 
of blood during bladder surgery, an elective 
procedure, had not consented to the receipt of 
blood nor had he been advised of the options to 
allogeneic blood. The blood transfusion infect- 
ed him with AIDS and he has, through sexual 
transmission, infected his wife with HIV. It was 
only in 1993, ten years after his operation, that 
Mr Roy, at the age of 64, learned he had 
received blood. When he retrieved his medical 
chart, he saw “negligible” blood loss inscribed 
on it. He seriously questions whether a blood 
transfusion was medically indicated. 


At a minimum, informed consent to the 
administration of blood and blood products 
involves the following: an explanation by the 
physician in language the patient will, under- 
stand of the risks and benefits of, and options to, 
an allogeneic blood transfusion; an opportunity 
for the patient to ask questions and to seek fur- 
ther clarification and amplification of the issues; 
and finally the express consent of the patient to 
the use of blood and blood products. It is 
important that the risks of blood transfusion are 
not discussed in isolation, but are compared 
with other risks, such as those of anesthesia and 
the surgical procedure itself. 

It is essential to explain to the patient that a 
zero-risk blood supply is impossible to attain. 
Dr Thomas Zuck, a member of the safety audit 
committee and director of the Hoxworth Blood 
Center and professor of transfusion medicine at 
the University of Cincinnati, summed it up: “all 
allogeneic blood transfusions are genetically 
incompatible and potentially infectious.’ But 
some risks in transfusion are greater than others, 
and in discussions with the patient a physician 
should indicate the nature and the likelihood of 
the occurrence of the various risks. 

It is essential for informed consent that the 
patient is made aware of the alternatives to an 
allogeneic blood transfusion. For example, use 
of a drug, such as desmopressin, may make a 
blood transfusion unnecessary or may reduce 
the number of units required. Erythropoietin 
has been administered to patients to increase red 
blood cell production and reduce dependence on 
transfusion. Patients should also be encouraged 
to donate several units of their own (autologous) 
blood before any elective or other scheduled 
surgery, to be used if necessary. Autologous 
blood has been safely collected before an oper- 
ation from children, the elderly, pregnant 
women, individuals who have heart disease, and 
other patients undergoing elective surgery. 

Blood salvage, either during or immediately 
after surgery, has also proven a very effective 
method of avoiding the risks in using allogeneic 
blood. In this procedure, the blood of a patient 
shed during surgery is collected, washed, and 
reinfused. It has been used predominantly 
in cardiovascular and orthopedic surgery. 


ne 


Chapter 8 


63 


Hemodilution is another technique that has been 
demonstrated to be effective in reducing 
reliance on allogeneic blood. Before surgery, a 
unit or more of the patient’s blood is collected 
and mixed with a solution. After surgery has 
been completed, the blood is reinfused. 

Some organizations in the United States have 
formally recommended that informed consent 
be secured from the patient before any non- 
emergency or elective medical and surgical pro- 
cedures. As early as 1986, the American 
Association of Blood Banks made such a rec- 
ommendation and elaborated upon what 
informed consent involves. 


The general elements of informed consent 

include: 

1 an understanding of what medical action 
is recommended 

2 its associated risks and benefits 

3 alternative methods of therapy available 
and their attendant risks, including the 
possible consequences of not receiving 
the recommended therapy 

4 an opportunity to ask questions 

5 consent to transfusion. 


It added: 


Obtaining informed consent is the responsi- 
bility of the treating physician. The most 
important part of this process is communi- 
cation between doctor and patient. It is 
essential that this communication be docu- 
mented. This documentation may be 
accomplished in several ways. The follow- 
ing methods of documentation are recom- 
mended: 


1 a written progress note in the patient’s 
medical record which includes all ele- 
ments of the process of informed con- 
sent; or 

2 an informed consent form. 


A similar recommendation is contained in the 
1988 Report of the Presidential Commission on 
the Human Immunodeficiency Virus Epidemic: 


Informed consent for transfusion of blood or 
its components should include an explana- 
tion of the risks involved with the transfu- 
sion of blood and its components, including 
the possibility of HIV infection, and infor- 
mation about appropriate alternatives to 
allogeneic blood transfusion therapy. These 
specifics include predeposit autologous 
blood, intraoperative autologous transfu- 
sion, hemodilution techniques, and postop- 
erative collection. 


It is surprising that no efforts have been made 
in Canada to incorporate into standards of med- 
ical practice the elements of informed consent 
to administration of blood and blood products. 

Some states in the United States require by 
legislation that informed consent be obtained 
from patients about to undergo non-emergency 
medical or surgical procedures. In California, 
The Paul Gann Blood Safety Act, which came 
into effect on 1 January 1990, stipulates that a 
patient must be informed of the risks and 
benefits of and alternatives to using allogeneic 
blood, such as autologous pre-deposit, hemodi- 
lution, and blood cell salvage, except “when 
medical contraindications or a life-threatening 
emergency exists.” The Act requires separate 
documentation of informed consent confirming 
that the patient understands the advantages and 
disadvantages of autologous and allogeneic 
(described in the statute as homologous) blood. 
The legislation reads, in part: 


a) Whenever there is a reasonable possibil- 
ity, as determined by a physician and 
surgeon, that a blood transfusion may be 
necessary as a result of a medical or sur- 
gical procedure, the physician and sur- 
geon, by means of a standardized writ- 
ten summary as most recently developed 
or revised by the State Department of 
Health Services pursuant to subdivision 
(e), shall inform the patient of the posi- 
tive and negative aspects of receiving 
autologous blood and directed and 
nondirected allogeneic blood from vol- 
unteers. For purposes of this section, the 
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term “autologous blood” includes, but is 
not limited to, predonation, intraopera- 
tive autologous transfusion, plasma- 
pheresis, and hemodilution. 

b) The physician and surgeon shall note on 
the patient’s medical record that the 
standardized written summary described 
in subdivision (e) was given to the 
patient. 

c) Subdivisions (a) and (b) shall not apply 
when medical contraindications or a 
life-threatening emergency exists. 

d) When there is no life-threatening 
emergency and there are no medical 
contraindications, the physician and 
surgeon shall allow adequate time prior 
to the procedure for predonation to 
Occurs: 

e) The State Department of Health 
Services shall develop and annually 
review, and if necessary revise, a 
standardized written summary which 
explains the advantages, disadvantages, 
risks, and descriptions of autologous 
blood, and directed and nondirected 
allogeneic blood from volunteer donors. 
These blood options shall include, but 
not be limited to, the blood options 
described in subdivision (a). The sum- 
mary shall be written so as to be easily 
understood by a layperson. 


A similar statute, The Blood Safety Act of 
199], was enacted in New Jersey. A Texas law, 
passed in 1988, requires that written informed 
consent to a blood transfusion must be obtained 
from the patient, and that possible complica- 
tions from allogeneic transfusion, such as 
kidney failure, heart failure, fever, hepatitis, and 
AIDS, must first be discussed. 

Published impact studies reveal that such leg- 
islation, requiring informed consent to the 
administration of blood and blood products, has 
had a positive effect on the transfusion practices 
of physicians. For instance, a team of physi- 
cians examining the effect of The Paul Gann 
Blood Safety Act on cardiac patients found that 
the legislation has focused the attention of 


physicians on blood conservation; the amount 
of allogeneic blood transfused to cardiac 
patients decreased as a result of greater use of 
blood salvage methods and improved surgical 
techniques. A similar conclusion was reached 
by Dr Alain Marengo-Rowe, who found that the 
transfusion practices of physicians at his hospi- 
tal have been modified as a result of the Texas 
law that requires that patients participate in 
decisions about blood and blood products 
administered to them. He reported that before 
1986 the amount of blood transfused at Baylor 
University Medical Center in Dallas increased 
approximately 10% each year, despite the AIDS 
epidemic. Since the introduction of the manda- 
tory consent form, the annual increase in the 
transfusion rate has ceased. He said the legisla- 
tion has educated physicians in blood conserva- 
tion, has stimulated discussions of the risks and 
benefits of transfusions, and has increased com- 
munication between the blood bank and other 
hospital services. 

The safety audit committee recommended that 
informed consent be secured from Canadian 
patients before the administration of blood and 
blood products. It felt that telling patients about 
the risks and benefits of a transfusion may stim- 
ulate health professionals to consider carefully 
in each case whether transfusion of a blood 
component or blood product is “absolutely nec- 
essary.” Further support for informed consent 
came from the Canadian Public Health 
Association in its written submission: 


Informed consent regarding the use of blood 
and blood products is a basic health princi- 
ple which should be respected. Blood 
product information, including information 
on the risks which the product poses, needs 
to be fully disclosed to the consumer. 
Information needs to be communicated in an 
accessible manner. 


Finally, in an article in the Canadian Journal 
of Anaesthesia, Dr Edward Crosby expressed 
the view that physicians who seek a patient’s 
informed consent to a blood transfusion may be 
less inclined to transfuse in borderline cases. In 
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it, he argued that discussion with a patient of 
the risks and benefits of and alternatives to allo- 
geneic blood before surgery should be routine 
practice, as should documentation of the 
patient’s informed consent on the anesthetic 
record. In his view, a notation on the anesthetic 
record listing the reasons for the transfusion 
would validate clinical decision-making and 
improve the quality of transfusion medicine. 


RECOMMENDATIONS 


26 


27 


28 


That the licensing bodies of the med- 
ical profession require in their stan- 
dards of practice that the treating 
physician obtain the informed consent 
of the patient to the administration of 
blood and blood products, in such a 
way that patients in Canada, barring 
incompetency or an emergency surgi- 
cal procedure, will be informed of the 
risks and benefits of, and alternatives 
to, allogeneic blood transfusion. 

That risks, benefits, and alternatives 
be presented in language the patient 
will understand and in a manner that 
permits questions, repetitions, and 
sufficient time for assimilation. 

That the discussion between the 
physician and the patient take place 
well in advance of the surgical proce- 
dure or blood therapy to enable the 
patient to employ some of the alterna- 
tives to an allogeneic blood transfu- 
sion, such as the advance deposit of 
autologous blood, and to allow the 
patient to participate in a meaningful 
way in the decisions relating to the 
administration of blood and blood 
products. 


29 


30 


31 


That the treating physician document 
in the patient’s medical chart that he 
or she has discussed the risks, bene- 
fits, and alternatives of blood transfu- 
sion with the patient. 

That after treatment patients be 
informed by the treating physician 
about the particular blood component 
or blood product and the quantity 
thereof that was administered to 
them in the procedure; and that this 
information be communicated both to 
patients who gave prior informed con- 
sent to the administration of blood or 
blood products and to patients who, 
because of a medical or surgical emer- 
gency, did not have the opportunity to 
consent to the receipt of a blood trans- 
fusion. 

That information on the blood and 
blood products be recorded in the 
medical chart of the patient and on 
the discharge summary, and that it be 
included in the reporting letter writ- 
ten by the attending physician or 
surgeon to the referring physician. 
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CHAPTER 9 


Notifying 
those 
at risk 


hen risk is inherent, as it is 
in the use of blood and 
blood products, actual 


harm does occur as risks accrue, and ways 
must be found to deal responsibly with that 
harm. Various risks have been described in 
Chapter 4. Of these, the risk of transmit- 
ting infectious diseases, and particularly 
the human immunodeficiency virus (HIV), 
has created the greatest public concern and 
led to the creation of this Inquiry. In hear- 
ings and submissions, Canadians infected 
through transfusion, and members of their 
families, have told of tragic suffering and 
death. 

More will be said in the final report about 
the manner in which the inherent risks in 
the use of blood and blood products, and 
the harms caused by these risks, have been 
dealt with in the past and present by the 
blood system. However, some issues can 
be addressed at this time, in particular, 
those relating to notifying people that they 
may have been infected with transmissible 
diseases from blood transfusions. Much of 
this chapter is devoted to notifying people 
about the risks from HIV. The parallel 
concerns regarding hepatitis C virus (HCV) 
cannot be ignored, however, and are 
discussed in a section of their own. 

Ten years after a test to detect HIV was 
developed, two issues — notifying transfu- 
sion recipients about the potential risk of 
HIV infection, and the manner in which 
they should be notified — have yet to be 
resolved in Canada. Notwithstanding the 
passage of time and various public educa- 
tion efforts, these issues remain a signifi- 
cant public health concern. We know that 
there are still individuals infected with HIV 
through blood transfusions who are 
unaware of their infection, and that they 
may be spreading their infection to others. 

In August 1994 the Laboratory Centre 
for Disease Control (LCDC) released 
its Report on the Epidemiology of 
Transfusion-Associated HIV Infection in 
Canada, 1978-1985. Previous reports had 
speculated about the number of persons 


infected with HIV through transfusion still to be 
discovered, and actual statistical projections had 
been developed by Dr Robert Remis for 
Quebec. The LCDC report, drawing on more 
recent work by Dr Remis and Mr Robert 
Palmer, was the first comprehensive national 
estimate of the number of persons in Canada 
infected with HIV between 1978 and the start of 
HIV testing of blood in November 1985, and of 
the number of those persons still unaware of 
their infection. It estimated that 1,148 people 
had been infected with HIV by transfusion 
during that period. An estimated 627 of these 
persons died of causes unrelated to acquired 
immunodeficiency syndrome (AIDS). Another 
estimated 419 to date are already known or have 
been reported to have been infected by transfu- 
sion. An estimated 101 transfusion recipients 
have been infected with HIV through transfu- 
sion but do not know it. I emphasize that these 
figures are only estimates, although they are as 
accurate as the authors could make them given 
the completeness of AIDS reporting. The actu- 
al number of people in Canada infected with 
HIV through blood transfusions, according to 
the report, could in fact be as low as 0 or as high 
as 245. 

These figures cannot be ignored. The risk that 
these persons will unknowingly infect their sex- 
ual partners is real. Because they do not know 
of the risk, they are also not seeking early med- 
ical treatment, prophylaxis, and counselling for 
themselves, a failure which could have a serious 
impact on the course of their infections. 
Accordingly, it is time to re-evaluate the meth- 
ods by which our society has approached the 
question of notifying them. 


TRACE-BACK 
AND LOOK-BACK 
PROGRAMS 


The Canadian Red Cross Society (CRCS) iden- 
tifies potentially infected blood donors and 
transfusion recipients using procedures called 


targeted trace-back and look-back. A trace-back 
begins with an HIV-positive patient who has 
received a transfusion; it involves tracing and 
testing the donors who gave the blood or blood 
components transfused into that patient. A 
look-back begins with an HIV-positive donor, 
most often identified by tests of the donated 
blood or as a result of a trace-back; all of the 
person’s donations before and after the known 
infected donation are then checked until the 
recipient of an earlier donation who tests nega- 
tive is found. The first trace-back program, 
known as “Operation 300,” was conducted by 
the Vancouver blood centre, with the assistance 
of the LCDC, in early 1985, before the CRCS 
began national testing of all blood donations. 
Since then, the CRCS has conducted targeted 
trace-back and look-back programs throughout 
Canada. 

Because I will hear further evidence about the 
CRCS trace-back and look-back programs, my 
findings with respect to them are not exhaustive. 
Nonetheless, enough evidence has been 
adduced to create concerns about the procedures 
used. As these concerns are serious, and may be 
readily remedied, I propose to deal with them at 
this time. 

The inspection of the Toronto blood centre by 
the U.S. Food and Drug Administration 
(USFDA) in July 1994 cited the national 


_Standard Operating Procedures (SOPs) of the 


CRCS as deficient, in that a trace-back can be 
closed once a single positive donor has been 
identified. The inspector said the investigation 
should extend to every donor whose blood has 
been received by the infected person because 
more than one positive donor could be involved, 
particularly in the early years of HIV transmis- 
sion. 

A similar problem pertaining to look-backs 
became apparent during the evidence of Dr 
Robert Barr, medical director of the London 
blood centre. That procedure may be closed 
after the investigator finds one recipient from an 
earlier donation who has tested HIV-negative. 
The assumption is that if the donor had already 
been infected with HIV at the time of this earli- 
er donation, the recipient would test positive. 


Notifying those at risk 


This is a dangerous assumption, for a unit of 
blood from an HIV-infected donor will not nec- 
essarily infect the recipient. This is exactly 
what was discovered in one look-back conduct- 
ed by the London blood centre. One recipient of 
a donation from an HIV-positive donor did test 
negative, but other recipients of blood from that 
donor, from donations made before as well as 
after the donation in question, were infected 
with HIV. Fortunately the donation which trig- 
gered the look-back was an early one. Had the 
trace-back been initiated by one of the later 
donations, the look-back would have been 
closed after the one recipient was identified as 
HIV-negative, and at least three recipients of the 
earlier donations would not have been identi- 
fied. 

Given the current CRCS procedures, the pos- 
sibility that a trace-back will fail to identify a 
positive donor, or that a look-back will fail to 
identify all recipients who have received an 
HIV-positive donation, is neither fanciful nor 
remote. Steps must be taken to correct both past 
and present deficiencies. 


RECOMMENDATIONS 


32 That the Canadian Red Cross Society 
review and revise its Standard 
Operating Procedures for trace-back 
and look-back to require that all 
donors and recipients are identified 
and tested where possible; and that 
the revision specifically prevent the 
closing of an investigation upon the 
identification of a single positive 
donor in the case of a trace-back, or of 
a single negative recipient of an earli- 
er donation in the case of a look-back. 

33 That the Canadian Red Cross Society 
conduct a review of the look-backs 
and trace-backs it has conducted to 
the present, and that it re-open and 
complete any which have been closed 
following the identification of one pos- 
itive donor in the case of a trace-back, 


or of one negative recipient of an 
earlier donation in the case of a look- 
back. 


The CRCS trace-back and look-back pro- 
grams begin with a known infected recipient or 
donor. Without such a person, they cannot be 
used to identify recipients who may be infected 
without their knowledge. The gravity of this 
limitation was illustrated by the findings of the 
1992 report of Dr John R. Macdonald and oth- 
ers, Canadians -HIV Positive Secondary to 
Blood Transfusion: Final Report. Of the 132 
persons who registered with that study, repre- 
senting 73% of living persons known to have 
been infected with HIV through blood transfu- 
sion, only twenty-six had been notified of their 
possible infection through the CRCS programs. 
Similar evidence given by individuals infected 
with HIV through blood transfusion, and by 
members of their families, was given at this 
Inquiry. Additional efforts are needed to identi- 
fy persons who have been infected with HIV 
through blood transfusions, but who have not 
yet been identified by the CRCS programs and 
are unaware of their infection. 


PUBLIC EDUCATION 
MATERIALS AND 
ANNOUNCEMENTS 


HIV testing of blood donations began in Canada 
in November 1985. In nearly a decade since, 
neither the public health authorities nor the 
CRCS have undertaken an effective, compre- 
hensive program directed specifically at transfu- 
sion recipients, to provide them with informa- 
tion about the risks of HIV infection from blood 
transfusion and the advisability of being tested. 
True, information about the potential risk of 
HIV infection from blood transfusion has been, 
and continues to be, included in public educa- 
tion pamphlets and brochures developed by the 
federal and provincial governments, as well as 
by various bodies governing physicians. 
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However, these materials have not successfully 
conveyed the necessary message to transfusion 
recipients. Continued public education is essen- 
tial to raise awareness of the risk of infection 
through transfusion, and the materials used for 
this purpose must be made more effective, but 
that alone will not be enough. 

The undue reliance placed on public education 
to communicate with transfusion recipients was 
candidly summarized by Dr Richard Schabas, 
chief medical officer of health for Ontario: 


I won’t say there was no thought given to it 
[the notification of transfusion recipients of 
the risk of HIV], but I think the assumption 
under which everyone ... operated from 
1986-1987 onward was that this was one 
issue that had been largely dealt with, that 
the advice had been given. 


The inadequacy of this reliance was recog- 
nized in Tragedy and Challenge: Canada’s 
Blood System and HIV, a report of the Standing 
Committee on Health and Welfare, Social 
Affairs, Seniors and the Status of Women, pub- 
lished in May 1993. It recommended that “the 
Minister of National Health and Welfare, as a 
matter of urgency, take the lead in establishing a 
process to identify and notify HIV-positive 
blood-transfused persons in Canada.” While it 
is evident that action was taken towards the 
implementation of another recommendation of 
the sub-committee — that a public inquiry on the 
blood system be created — sufficient steps have 
not been taken to identify and notify the recipi- 
ents of blood transfusions of the risks and advis- 
ability of being tested. 

The failure of public education messages to 
communicate effectively to transfusion recipi- 
ents was revealed by the “HIV Information 
Program for Transfusion Recipients,” a study 
initiated by the Hospital for Sick Children in 
April 1993. It used current Ontario Health 
Insurance Plan (OHIP) records to identify the 
family physicians of all pediatric recipients of 
blood who had had cardiac surgery between 
1980 and 1985. Through the physicians, it 
sought to determine the prevalence of infection 
in the group. It also asked the physicians to help 


relay information to the patients about the risk 
of HIV infection and the advisability of being 
tested. The study was also intended to provide 
data on the efficiency of direct notification of 
transfusion recipients by hospitals through their 
physicians; however, it received such wide- 
spread media attention that it was difficult to 
gauge whether responses were triggered by the 
letters sent to physicians or the publicity 
surrounding the project. Indeed, more HIV tests 
were submitted to the Provincial Laboratory in 
the weeks following the announcement of the 
study than were submitted in the weeks follow- 
ing a general announcement by Ontario’s chief 
medical officer of health three months later. 
The results of the study were startling. Of the 
1,997 pediatric patients in the group, eleven 
were already known to be infected with HIV. 
Six more patients, only one of whom had shown 
AIDS-related symptoms, were identified as 
HIV-positive through the study. These results 
indicated a minimum prevalence of 8.5 persons 
infected out of every 1,000 receiving transfu- 
sions. Of the total number, 171 parents and 54 
patients participated in a questionnaire. Of 
these, 87% of parents and 94% of patients said 
that they were aware of the risk of HIV infection 
from blood transfusions generally, and 23% of 
parents and 63% of patients were unaware that 
a transfusion had occurred. More remarkable 


- still, 66% of parents and 74% of patients said 


that they were unaware that the patient was at 
risk. Thus, even in some instances where par- 
ents and patients were aware that a transfusion 
had occurred and knew of the consequent risk of 
HIV infection, they did not relate this informa- 
tion to themselves. These figures surprised and 
worried many in the medical community. 
Several public health officials testified that it 
was only upon the release of this study that they 
realized the extent of the risk of HIV from trans- 
fusion, and that messages concerning this risk 
and the advisability of being tested had not been 
effectively communicated. 

On 21 July 1993 Dr Schabas, in consultation 
with the Ontario Ministry of Health and other 
key provincial health organizations, including 
the CRCS, issued a press release advising “any- 
one who received a blood transfusion from 1978 


70 


Notifying those at risk 


to the end of 1985, to be tested for HIV.’ and 
stating that “although the risk of infection was 
small, physicians should encourage patients 
who had a transfusion before the end of 1985 to 
be tested.” This message was reprinted in the 
Members Dialogue of the College of Physicians 
and Surgeons of Ontario in July 1993, and again 
in January 1994. 

Following Ontario’s public announcement, the 
Canadian Blood Agency, which had been 
involved in discussions about a coordinated 
national announcement, recommended that the 
other provinces issue similar announcements 
and provided a draft release. With the exception 
of Newfoundland, the provinces followed suit, 
issuing public announcements during the fall of 
1993, and again in the summer of 1994. Many 
medical licensing bodies and associations 
issued reminders to physicians. 

Quebec’s “Operation Transfusion” was unique 
in Canada in that it combined the public 
announcement with a detailed information 
package sent to every physician in the province. 
It was initiated by the Ministère de la Santé et 
des Services sociaux after a study by Dr Remis 
estimated that between 80 and 130 individuals 
in Quebec could be infected with HIV as a 
result of a blood transfusion and not be aware of 
it. (This figure was revised to between 0 and 50 
by Dr Remis and Mr Palmer in the later LCDC 
study.) The information package was planned 
to help physicians advise patients who had 
received transfusions, and/or their sexual part- 
ners, whether they should be tested. It included 
information about the average number of units 
of blood used per common surgical procedure, 
and the estimated rate of HIV infection per 
1,000 units of blood by year. It also provided 
information about testing, including confiden- 
tiality and pre- and post-test counselling. The 
package did not recommend HIV testing for 
individuals who received any amount of blood 
between 1978 and 1979, or for individuals who 
received fewer than five units of blood between 
1980 and 1982. In order to identify tests carried 
out as a result of the program, physicians were 
provided with a special prescription form. 


I have no doubt that public announcements 
have heightened public awareness about the 
potential risk of HIV infection to individuals 
who received transfusions between 1978 and 
the end of 1985, and about the advisability of 
their being tested. More recent announcements 
are generally more effective, through specificity 
and content, than the vague messages previous- 
ly contained within the public health literature 
on HIV and AIDS. There are, however, signifi- 
cant limitations to continued reliance on this 
approach alone. Most obvious is that public 
announcements reach only those who hear or 
see them. More than one witness has observed 
that an announcement made in the summertime, 
when many people are on vacation, will not 
reach the maximum number of people. 
Moreover, the announcements are not issued 
through, or reported by, all forms of media. 

Several provincial public health and laborato- 
ry professionals remarked that, although public 
announcements produce a dramatic increase in 
the number of individuals being tested for sev- 
eral weeks, they do not have a sustained impact. 
One public health official remarked on the 
increase in HIV testing after Magic Johnson, the 
American basketball player, announced that he 
was HIV-positive, and suggested that many of 
these people were responding to a “stigma-free” 
environment in which to be tested. 

Still, there is no evidence that the message 
reaches the audience for which the announce- 
ment is intended. In Quebec, six weeks after 
Operation Transfusion was launched, 1,000 
people were surveyed. Eighty per cent of them 
were aware of the program. Of the 1,000 per- 
sons polled, thirty-two identified themselves as 
having received a transfusion. Of those thirty- 
two, only eighteen said they had consulted their 
physician. Although the poll was conducted 
before the program was complete, these figures 
suggest that even when the message is heard by 
the target audience, only some of its members 
will identify themselves as being at risk and 
take appropriate action. Many assume — or want 
to assume — that they are not at risk because they 
are still well after as much as ten years. 
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In New Brunswick, the Restigouche Health 
Services Corporation set up a regional registry 
of all patients who had received blood from 
1978 to 1985, a total of 1,304 patients. It then 
published a notice in local newspapers in 
August 1993, and again in October 1993, warn- 
ing of the risks of infection from transfusion. It 
received 201 calls, of which only sixty-six were 
from persons listed in the registry. Only thirty- 
five of these went to be tested. Even assuming 
that as many as half the people in the regional 
registry had died, this experience does not sug- 
gest a high degree of efficacy. 

Of course, people who do not know that they 
have received a transfusion cannot reasonably 
be expected to respond to such messages. The 
findings of the Hospital for Sick Children study 
have already been noted. While the problem 
may be greater with children, there is evidence 
that even adults may not be aware that they are 
at risk. It is quite common for individuals to 
receive transfusions while they are unconscious, 
and others simply do not recognize that it is a 
blood transfusion they are receiving. As dis- 
cussed previously, there is currently no require- 
ment that physicians obtain the informed con- 
sent of patients before or after a transfusion, 
and there may be no record of a transfusion in 
either the discharge summary or reporting letter 
to the referring physician. 


DIRECT 
NOTIFICATION 
OF TRANSFUSION 
RECIPIENTS BY 
HOSPITALS 


To date only a few hospitals have attempted to 
identify and notify all the patients who received 
blood transfusions from 1978 to the end of 1985 
while in their care. The reason given for not 
undertaking this task is that the likely benefits 
are outweighed by the logistical barriers and/or 
costs associated with searches of the records. 
Hospital officials say that medical records are 


incomplete, missing, or destroyed; that 25% to 
75% of people who receive transfusions die of 
non-AIDS causes within five to ten years; and 
that hospitals that have to rely on old records 
will be unable to contact a substantial number of 
the people they do identify. In June 1994 the 
Canadian Hospital Association (CHA), pub- 
lished a position statement, Need for National 
Approach to Communicate Information on 
Transfusion-Related Infection by Bloodborne 
Pathogens, confirming this position. 


Given considerable logistical barriers to 
direct, individual notification programs, 
CHA considers public awareness, media- 
based approaches to be the most immediate 
way of reaching the largest number of indi- 
viduals who are at risk as quickly and effi- 
ciently as possible. However, CHA is con- 
vinced that these public awareness initia- 
tives must be coordinated and national in 
scope in order to be truly effective. 


Accordingly public announcements have 
remained the preferred method of notification. 

The CHA did however make an exception of 
hospitals serving children. It recommended 
that: 


Contingent on the recommendations of 
pediatric AIDS specialists, the LCDC at 
Health Canada and chief medical officers of 
health, provide assistance and financial sup- 
port to health service agencies for individual 
notification programs for pediatric patient 
populations that received blood transfusions 
in the period 1978-1985 in provinces or cen- 
tres where the prevalence of HIV in the 
blood supply was greatest. 


The CHA report based this exception on what 
it viewed as “the peculiar characteristics and 
needs of this population” — the increased likeli- 
hood that children will be unaware that they 
were transfused, the risk that they will unknow- 
ingly pose a risk to partners as they become 
sexually active, and the possibility that they 
may have a longer period before symptoms of 
infection appear. 


72 


Notifying those at risk 


While these characteristics are important, I am 
not persuaded that they are unique to the pedi- 
atric population. As already discussed, many 
adults also are unaware that they have received 
transfusions. Moreover, concerns about the 
latency period, which appears to be ever length- 
ening, and about the risk of secondary infection 
to sexual partners apply to the adult population 
as well. It may be that pediatric populations 
should be targeted for direct notification on a 
priority basis, as some hospitals have already 
done. The peculiar characteristics attributed to 
this population, however, do not, in my view, 
provide a persuasive rationale for failing to 
conduct targeted, direct notification of adults. 

The CHA recommendation was made without 
the benefit of the LCDC report providing new 
data on the number of individuals who may be 
infected with HIV through transfusion but who 
do not know it. The CHA appears to have con- 
templated the potential influence of these data, 
however, in stating that the “information on 
region-by-region risk levels should be a signifi- 
cant factor in agency-specific decision making 
on the most reasonable and effective way to 
alert their communities about the transfusion- 
related risk of HIV infection.” The recent data 
released by the LCDC, coupled with the tragic 
and compelling evidence which I have heard 
from individuals and their families, persuade me 
that definitive action finally must be taken to 
warn individual recipients of blood transfusions 
about the risks they face. 

The greatest barrier to notifying individuals 
directly is the difficulty, and in some cases the 
total inability, of a hospital to identify patients 
who received transfusions. The state of patient 
records varies greatly from hospital to hospital, 
and province to province, but too often it is 
unsatisfactory. In some hospitals records have 
been destroyed, more often than not in compli- 
ance with short-sighted records retention poli- 
cies or practices. In others, records are incom- 
plete. In still others, reference to a blood trans- 
fusion, if it was recorded at all, is buried within 
a file identified only by patient name. These 
appear to be the main reasons for the high cost 
of direct, individual notification by hospitals. 


There is no question that the labour and funds 
required to identify transfusion recipients, espe- 
cially for a large hospital, can be significant. 
This does not necessarily mean that it is prohib- 
itive. 

There is little doubt that past record-keeping 
practices will continue to impede efforts to noti- 
fy transfusion recipients directly about the risks 
of infections which may have been transmitted 
many years ago. However, one must be mindful 
of the possibility that new and unknown viruses 
and other pathogens transmitted through blood 
will emerge in the future, and that these viruses 
may have increasingly lengthy latency periods. 
As I have already recommended in an earlier 
chapter, it is important that hospitals record 
information related to what blood and blood 
components have been given to a patient both 
on the patient’s medical chart and on the 
patient’s discharge summary. Here, I expand 
this recommendation to ensure that hospitals not 
only record the pertinent information, but that it 
be readily retrievable and retained indefinitely. 


RECOMMENDATION 


34 That hospitals record information 
pertaining to blood and blood compo- 
nents administered to patients and 
retain these records indefinitely, and 
in a manner that they may be readily 
retrieved for the purposes of both the 
Canadian Red Cross Society’s trace- 
back and look-back programs and the 
direct notification of transfusion 
recipients by the hospital. 


Although there was no uniformity in the evi- 
dence given in the provinces on this issue, sev- 
eral provincial health officials expressed the 
view that it would not be an efficient use of 
resources to require hospitals to search records 
in order to identify transfusion recipients. At 
the same time, however, there was little indica- 
tion that a detailed analysis of the actual cost of 
such a search had been undertaken by the 
various ministries of health, let alone any 
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cost/benefit analysis that considered the social 
costs of not doing it. Nor did I hear evidence to 
suggest that many hospitals had assessed their 
ability to identify recipients, or the cost 
involved. According to Dr Susan King, the 
principal investigator of the Hospital for Sick 
Children study, the costs of that study would 
exceed $114,000. This is the cost of all aspects 
of the project, however, and is not representative 
of the cost of searching records. Dr Annette 
Poon, also of the Hospital for Sick Children, 
gave evidence that their blood bank records 
were not computerized before 1985 and were 
filed according to patient name. She said that it 
took two weeks for her staff working overtime 
to compile a computer list of all patients who 
had received transfusions at the hospital 
between 1978 and 1985. The cost was $7,000, 
which does not seem a large sum in the context. 

Some hospitals, particularly smaller hospitals, 
may be able to identify the people who have 
received transfusions quite readily or with min- 
imum effort. For example, the All Saints 
Hospital, a thirty-one-bed hospital in Springhill, 
Nova Scotia, undertook on its own initiative to 
conduct an archival search and notify transfu- 
sion recipients. On 3 June 1993 Dr Filliter of 
the All Saints Hospital wrote to the province’s 
Minister of Health: 


It was quite an easy task in our hospital 
because we had ledgers specifically for 
blood products including both blood, cryo- 
precipate, etc. This has enabled us to con- 
tact patients, most of whom didn’t realize 
that they were at risk (italics added). 


Even provincial health officials who felt that 
direct, individual notification would not be cost- 
efficient conceded that it might be appropriate 
for hospitals that could readily identify transfu- 
sion recipients to do so. It appears that some 
hospitals that are able to identify those patients 
who have received transfusions may be discour- 
aged from doing so because of a concern for 
the liability of other institutions that cannot so 
readily do so. This is entirely unacceptable. 

I am not persuaded that hospitals cannot find 


innovative, cost-effective ways of reconstruct- 
ing their records. Dr Roslyn Herst, medical 
director of the Toronto and Central Ontario 
blood centre, testified that it took a summer stu- 
dent only three and a half weeks to locate man- 
ually approximately one-third of the necessary 
documents needed to complete outstanding 
trace-backs at the Toronto centre. It may be that 
some hospitals, particularly larger ones which 
use a high proportion of blood, may require 
funding assistance from the Ministries of Health 
for this purpose. Hospitals may also wish to 
explore the possibility of using volunteers to 
help with the job. Given the importance of the 
task, and the fact that the volunteers would be 
identifying all individuals who had received 
transfusions, not only HIV-positive ones, issues 
of confidentiality could undoubtedly be 
resolved. 

I recognize that ultimately the efforts of hos- 
pitals to identify transfusion recipients may be 
incomplete, and that it may be impossible to 
reach all who may have been infected through 
transfusions. But these are not valid reasons for 
not trying. Some may feel that the effort will 
create a false sense of security among those who 
have not been notified; this simply reinforces 
the importance of continuing public education 
on the issue, including national, coordinated 
public announcements as recommended by the 


- CHA. Others are concerned that notifying 


patients that they have received a transfusion 
and should consider testing will cause unneces- 
sary anxiety. While well intentioned, such con- 
cerns seem paternalistic and are not, in my view, 
appropriate reasons for failing to notify people 
who may have been infected. The public and 
the medical profession seem to agree. In the 
Hospital for Sick Children study, 96% of 
patients and 98% of parents wanted to be 
informed of the risk, and only 3% of the patients 
notified by their physicians declined to be 
tested. Similarly, 97% of physicians felt that 
patients should be notified, and 44% of 
physicians felt that it was the responsibility of 
the hospital. 
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RECOMMENDATION 


35 That hospitals undertake reviews of 
their records in order to identify for- 
mer patients who received blood and 
blood products between 1978 and the 
end of 1985; and that, where such 
records are still in existence, the hos- 
pitals directly notify these patients 
that they have received a blood trans- 
fusion, inform them about the risks of 
HIV infection, and provide coun- 
selling about the advisability and 
availability of HIV testing. 


Dr Susan King testified that there is only a 
small chance that the address on an old hospital 
chart will still be current. It is to be expected 
that hospitals will indeed have difficulty reach- 
ing former patients if they must rely only on 
records that date from 1978 to 1985. I find it 
remarkable, however, that so little consideration 
has been given to consulting more current health 
records for this purpose. Canada’s health care 
system makes it possible to overcome some of 
this difficulty in direct individual notification. 

The chief obstacle to using current health 
records is that legislation enacted by all 
provinces and territories protects the confiden- 
tiality of health insurance records except for 
specific and necessary purposes. Despite the 
pressing public health interest in notifying 
recipients of blood transfusions of their possible 
exposure to infection, the legislation would 
appear to preclude access to current records for 
this purpose; alternatively, it would appear to 
permit it only with the assistance of complicat- 
ed legal interpretations. Nonetheless, these 
records have been used on occasion for just this 
purpose. The Hospital for Sick Children 
appears to have been permitted access to current 
health records to obtain the name of each 
patient’s present family physician. 

More recently the Children’s Hospital of 
Eastern Ontario (CHEO) was given access to 
health insurance records in order to locate 
patients who had received blood transfusions. It 


was given access to this information because of 
a provision of Ontario’s Freedom of Information 
and Protection of Privacy Act, which permits 
disclosure of information “in compelling cir- 
cumstances affecting the health or safety of an 
individual.” Provisions of this kind are not a 
satisfactory mechanism for obtaining the need- 
ed information, because the circumstances call 
for speed and the access provisions are compli- 
cated. The benefits of using current health 
insurance records, however, are clear. From its 
blood bank records, CHEO identified approxi- 
mately 1,000 former patients who had received 
transfusions. Using addresses obtained from 
OHIP records, it is advising these patients 
and/or their parents by registered mail that they 
have received transfusions, of the risk of HIV 
infection through transfusion, and of the advis- 
ability of being tested. Although CHEO’s noti- 
fication program is not complete, of the 500 reg- 
istered letters sent to date only 16% were not 
deliverable. The hospital calculates that 44% of 
the letters would have been undeliverable had it 
had to depend entirely on its own dated records. 

In the Report of the Commission of Inquiry 
into the Confidentiality of Health Information in 
1980, I emphasized the importance to our soci- 
ety and to the provision of health care of the 
principle of confidentiality. I also pointed out 
that the right to confidentiality, like all other 
rights, is not absolute and should yield when it 
comes in conflict with another interest of even 
greater importance. This, in my opinion, is such 
a situation. In any event, the address of a sub- 
scriber to the provincial health insurance is not 
health information and does not, in my opinion, 
fall within the category of confidential informa- 
tion. I dealt with this issue in Volume II of the 
1980 Report: 


OHIP [the Ontario Health Insurance Plan] 
was not established to create a pool of infor- 
mation easily accessible to the police. It is 
in the public interest to maintain the privacy 
of patients and the confidentiality of health 
information in OHIP’s possession both 
because a person covered by the Plan has no 
alternative to having information about him 
or her forwarded to OHIP and because it is 
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important that health-care providers candid- 
ly disclose to OHIP diagnostic and fee 
schedule codes necessary for the purposes 
of payment and auditing. Enrolment infor- 
mation, that is, an individual’s name and 
residence, or his or her employer’s name and 
address, is not health information. In our 
society, one’s home address, the name of 
one’s employer and his, her or its address 
are not generally considered private or inti- 
mate matters. One’s home address is nor- 
mally easily obtained by others by examin- 
ing the telephone directory or municipal 
directory or by making a motor vehicle 
search or a licence search in the Ministry of 
Transportation and Communications. The 
evidence before me indicates that the 
RCMP, OPP and municipal forces, for such 
legitimate purposes as locating someone, 
would be assisted by having access to OHIP 
enrolment information. It is surely in the 
public interest to make this part of police 
work easier. Moreover, it is hard to see how 
any legitimate interest would be prejudiced. 
In my opinion, the Immigration Department 
has also demonstrated a legitimate need for 
this information. 


The need of a hospital seeking to locate a per- 
son who may be infected with a disease as a 
result of a transfusion is, in my view, even 
stronger. Hospitals are permitted access to 
health insurance information for the purposes of 
billing. It is impossible to justify denying them 
similar access for the purpose of providing 
important health information to former patients. 
I believe that members of the public would not 
object to hospitals having limited access to their 
addresses for this purpose. 


RECOMMENDATION 


36 That the provinces and territories 
take such action as may be necessary 
to permit hospitals access to census 
information, including current 
addresses, in the possession of their 


health insurance commissions for the 
purpose of locating recipients of blood 
transfusions. 


THE RISK OF 
INFECTION WITH HCV 


The Canadian Red Cross Society began testing 
for Hepatitis C virus (HCV) in June 1990. 
Canadian data on the incidence of post-transfu- 
sion hepatitis C before that date is inconsistent; 
nonetheless they suggest that it was significant. 
From studies that have been carried -out, it 
would appear that between 1.2% and 2.5% of 
people who received transfusions before HCV 
testing began were infected with the virus. 
According to a recent background paper pre- 
pared by Dr Sandor Demeter, an LCDC field 
epidemiologist, before HCV screening began 
40% to 50% of HCV infections were associated 
with blood transfusions. It is generally thought 
that 50% of post-transfusion HCV infections 
progress to chronic hepatitis, but Dr Demeter 
referred to literature suggesting that the number 
could be as high as 90%. Between 10% and 
55% of such patients develop cirrhosis. HCV- 
positive individuals also have a fourfold 
increased risk of liver cancer. In light of these 


- figures, it is unacceptable to suggest that trans- 


fusion recipients need not be notified of the risk 
of acquiring HCV. 

As with HIV and AIDS, treatment for HCV 
infection is still evolving, but is not without ben- 
efits. Current information on interferon treat- 
ment indicates that 25% of all patients will have 
a sustained beneficial response. Further, it 
appears that interferon may benefit most those 
who are identified and treated quickly, before 
the onset of chronic disease. This is important 
because with HCV, as with HIV, there may be a 
long period of infection before the onset of dis- 
ease. 

From a public health perspective, secondary 
HCV infection may seem less pressing than sec- 
ondary infection with HIV. Dr Demeter pointed 
out, however, that our knowledge of sexual 
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transmission of HCV is still evolving. At pre- 
sent it is estimated that 1% to 4% of HCV in 
Canada may be attributable to sexual transmis- 
sion. In any case, the relatively lower rate of 
secondary transmission of HCV, vis-a-vis HIV, 
is outweighed by the relatively greater inci- 
dence of HCV infection by transfusion. 

There is no difference in principle between 
HIV and HCV that suggests that direct, individ- 
ual notification by hospitals should be done for 
one and not the other. Direct, individual notifi- 
cation by hospitals of the risks of HCV infec- 
tion, as well as those of HIV, will not impose an 
additional burden upon hospitals which are 
already searching their records for the period 
1978 to 1985, although it will increase costs by 
requiring additional tests to be performed. The 
identification of transfusion recipients between 
1985 and 1990, when HCV testing began, also 
will require additional work, especially for larg- 
er hospitals, but for that later period the prob- 
lems relating to records retention, and the abili- 
ty to locate recipients, should be diminished. 


RECOMMENDATION 


37 That hospitals undertake reviews of 
their records in order to identify for- 
mer patients who received blood 
products between 1978 and May 
1990; and that, where such records 
are still in existence, the hospitals 
directly notify those patients that they 
have received a blood transfusion, 
inform them about the risks of HCV 
infection, and provide counselling 
about the advisability and availability 
of HCV testing. 


OTHER MEANS OF 
IDENTIFYING 
RECIPIENTS 


Transfusion Histories 

In addition to direct notification by hospitals, 
other avenues should be pursued to assist in 
notifying recipients of blood transfusions about 
risks and testing. Physicians should be diligent 
in taking transfusion histories from both new 
and old patients. According to a survey con- 
ducted as part of.the Hospital for Sick Children 
study, only 50% of physicians routinely take a 
history of risk factors for HIV, although 90% 
said that they encourage patients at risk to be 
tested. This suggests that an insufficient num- 
ber of physicians are asking their patients about 
blood transfusion. 

The evidence indicates that physicians are not 
always aware that their patients have received 
blood transfusions. Very often this information 
is not included in either a patient’s hospital dis- 
charge summary or in a reporting letter to the 
patient’s physician. Physicians should not 
assume that the absence of this information 
means that a patient has not received a transfu- 
sion. Furthermore, physicians must be aware 
that patients themselves frequently do not know 
that they have received a transfusion. 
Interviews with patients should include direct 
questioning about transfusion as well as ques- 
tions about past illnesses and procedures which 
might have involved transfusion. 

Governing bodies should remind physicians 
that they should take the initiative in securing 
transfusion histories from patients. Several col- 
leges have already done this. For example, fol- 
lowing the results of the Hospital for Sick 
Children study, the College of Physicians and 
Surgeons of Ontario published a policy paper 
urging physicians to inquire into possible previ- 
ous blood transfusions. Governing bodies 
should also expressly regulate the taking of 
transfusion histories as an essential element of 
any patient history and a standard of practice. 
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RECOMMENDATIONS 


38 That physicians routinely question 
both new and old patients to deter- 
mine whether they have received 
blood or blood products, and that 
such questioning should extend to ill- 
nesses and surgical procedures which 
might indicate a history of blood 
transfusion. 

39 That the bodies governing physicians 
remind physicians of the importance 
of taking blood transfusion histories 
from their patients, and that these 
governing bodies take such steps as 
may be necessary to make the taking 
of blood transfusion histories a stan- 
dard of practice. 


Blood Donation Histories 

Similarly, physicians treating patients who are 
HIV- or HCV-positive should be sure to ask 
them about any history of blood donation. Even 
physicians and specialists who deal with such 
patients on a regular basis often do not obtain 
this information. One physician, with an exten- 
sive and long-standing AIDS practice, 
expressed concern at the hearings when he real- 
ized that he had never asked his patients 
whether they had donated blood. He said that 
had he been made aware of the importance of 
this information, he would have tried to obtain 
it. Patients’ confidentiality must of course be 
respected, but that need not prevent a physician 
from asking permission to release information 
to the Canadian Red Cross Society. Some 
patients may refuse, but it is unreasonable to 
assume that this will happen. 

The benefits of obtaining such information are 
compelling. A California study indicated that 
using lists of reported AIDS cases obtained 
from public health authorities, and cross-check- 
ing them with blood bank donor files, was more 
effective than traditional trace-back or look- 
back programs, although the effectiveness 
declined over time. This approach is not feasible 


in Canada, given the extensive use of non-nom- 
inal and anonymous HIV testing in this country. 
This does not, however, preclude physicians 
from performing the same function on an indi- 
vidual basis. For example, Operation Transfu- 
sion in Quebec recommended that physicians 
who discovered a transfusion-related HIV infec- 
tion should request authorization from the 
patient to relay information to the Canadian Red 
Cross Society. There is no reason why the same 
cannot be done generally both with HIV- and 
HCV-positive patients. 

A recent Canadian study by Dr M. John Gill 
illustrates further the benefits of such an 
approach. Patients at an HIV outpatient clinic 
in Alberta were asked about the dates, frequen- 
cy, and location of previous blood donations. If 
the donations posed a potential risk to recipi- 
ents, the CRCS was informed with the patient’s 
consent. A total of sixty-nine units of blood that 
posed either a potential or definite risk had been 
donated by forty patients. Thirty-two of these 
donors had been unknown to the Canadian Red 
Cross through its look-back and trace-back pro- 
grams. 

To ensure that this valuable source of infor- 
mation can be used, the provinces and territories 
should amend their legislation respecting the 
reporting of communicable diseases. Such 
amendments might require that physicians 
request donation histories from HIV-positive 
and HCV-positive patients, and that they request 
the patients’ consent to identify them to the 
CRCS if their donations pose a potential risk. In 
Ontario, from 1985 until 1989, the AIDS report- 
ing form and regulations required physicians to 
ask their patients whether or not they had donat- 
ed blood. No data appear to have been collect- 
ed using this information, and the evidence from 
physicians on this point suggests that it was not 
always provided. It is unclear why this require- 
ment was removed in 1989, and none of the 
witnesses who gave evidence on this point 
indicated that it had been removed as a result of 
careful or reasoned consideration. 
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RECOMMENDATIONS 


40 That physicians routinely ask their 
HIV- and HCV-positive patients 
about the date and location of any 
blood donations; and that, if a patient 
has made a donation that poses a 
potential risk to recipients, the physi- 
cian request the consent of that 
patient to provide information con- 
cerning the blood donation to the 
Canadian Red Cross Society for the 
purpose of locating infected recipi- 
ents. 

41 That the provinces and territories 
take such action as is necessary to 
require that physicians request infor- 
mation from HIV- and HCV-positive 
patients concerning the date and loca- 
tion of any blood donations, and to 
require further that, if the donation 
poses a potential risk to recipients, the 
physician request the consent of the 
patient to provide information con- 
cerning the blood donation to the 
Canadian Red Cross Society for the 
purpose of locating infected recipi- 
ents. 


Additional Physician Education 
More will be said about physician education in 
my final report. There is one additional matter 
which I wish to address at this time, however. 
Evidence has been adduced that in the 1980s, 
and especially in the period following the intro- 
duction of HIV testing in November 1985, there 
was some concern that individuals would pre- 
sent themselves to the CRCS as blood donors in 
order to be tested for HIV. For this reason, 
emphasis was placed on the need to establish 
alternative locations to provide that service. 
What is troubling is evidence that, notwith- 
standing the provision of alternative testing 
locations, some physicians and other medical 
professionals continued to encourage patients to 


be tested by giving a blood donation to the 
CRCS. One blood donor clinic at a university in 
Saskatchewan was actually promoted by stu- 
dents as providing a free AIDS test. The danger 
of this practice was, and remains, clear. 
Because of the window period, a donor may be 
HIV-positive without having developed the anti- 
bodies the test detects. A donor in the window 
period might thus test HIV-negative and create a 
false assurance, while the donated blood passes 
on the infection to a new victim. 

One might have expected this type of encour- 
agement to have long since disappeared as indi- 
viduals and physicians grew more knowledge- 
able about HIV and AIDS. It was, therefore, 
deeply troubling to hear the testimony of Dr 
Réjean Thomas, a Montreal physician with 
extensive experience treating AIDS patients, 
that even today he hears from patients and 
doctors that physicians who are uncomfortable 
treating patients who are potentially HIV-posi- 
tive, or who are unaware of specific clinics 
providing HIV testing, are continuing to advise 
their patients to donate blood in order to be 
tested. This practice must stop immediately. 


RECOMMENDATIONS 


42 That physicians familiarize them- 
selves with appropriate clinics where 
their patients may be tested for HIV, 
and that under no circumstances 
should physicians refer their patients 
to the Canadian Red Cross Society for 
HIV testing. 

43 That bodies governing physicians 
assist physicians in familiarizing 
themselves with the location of appro- 
priate clinic sites for HIV testing, and 
that they amend their standards of 
practice to prevent physicians from 
referring patients to the Canadian 
Red Cross Society for HIV testing 
because of the danger to recipients in 
this practice. 
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CHAPTER 10 


Summing 
up 


or the foreseeable future, blood 
Be continue to be needed and 
used for therapeutic purposes. 
Inherent in its use is a risk of harm, some- 
times serious harm. Risk of harm, howev- 
er, is inherent in all medical interventions 
in which the use of blood is appropriate, 
quite independently of the use of blood. In 
weighing the risk of using blood, consider- 
ation should also be given to the reality that 
in some situations the risk of not using 
blood is certain death. 

It is apparent from the report of the safe- 
ty audit committee and from this interim 
report that the precise measurement of the 
various risks described cannot, on the basis 
of data available at the present time, be 
made or even reliably estimated. But a 
qualitative assessment is possible. When 
weighed against other risks associated with 
the many vicissitudes of health care and ill 
health, it would be unreasonable to charac- 
terize the risks in using blood as anything 
but low in those cases in which the use of 
blood is necessary. This is not to suggest 
that the risks cannot be reduced further. 
The recommendations in this interim 
report, if implemented, will produce this 
result. 

It must always be a fundamental policy of 
the blood system to strive to reduce risk 
and make the blood supply safer. Any 
other approach would be a betrayal of the 
public’s trust. If the recommendations 
made in this report are not implemented, it 
will not be accurate to say that the blood 
supply is as safe as it should be. 

The opinion that the current risks to the 
blood supply are low, although not as low 
as they should be and can be made, invites 
comparisons of the Canadian blood supply 
with those of other nations. Just as it is not 
possible to measure precisely the safety of 
the Canadian blood supply, so it is impossi- 
ble to be precise about the blood supply of 
other countries. Often data are not avail- 
able, and the data that are available are not 
always collected in the same manner from 
country to country. Even if the data were 
available, comparison of risk at the nation- 


al level would be less than helpful. The magni- 
tude of risk is related to the incidence of infec- 
tious diseases in the blood donor population 
which, in turn, is related to the prevalence of 
infectious diseases in the general population. 
Transfused blood from rural Iowa is probably 
safer than transfused blood from Montreal or 
Toronto. On the other hand, transfused blood 
from rural Saskatchewan is probably safer than 
transfused blood from New York or San 
Francisco. 

The safety audit committee concluded that 
Canadians who need blood or blood products 
should not have to worry that they are less safe 
in Canada than they would be in other devel- 
oped countries. This is an opinion, not based on 
the measurement of risk in those countries as 
compared with that in Canada, but based on the 
committee’s inability to find evidence of 
increased risk in Canada and, more important in 
my view, on its members’ experience with, and 
expert knowledge of, the blood systems of other 
developed countries. On the basis of informa- 
tion I have received from blood transfusion 
experts in the United States and the United 
Kingdom, the medical and scientific literature, 
and the report of the safety audit committee, I 
am confident in my opinion that Canada’s blood 
supply is not less safe than that of other devel- 
oped nations. 

There is, however, no justification for compla- 
cency. To the question whether the tragedy of 
1978 to 1985 could happen again with a differ- 
ent contaminating agent, I believe the answer is 
“Yes.” How to minimize the likelihood of such 
a calamity is the challenge to be addressed in 
the further work of this Inquiry and the final 
report. 

Among the many issues to be addressed in the 
continuing proceedings there is one that I 
believe is worth mentioning now. However low 
the risks to Canada’s blood supply may be, it is 
certain that some deaths and serious disease will 
result from the therapeutic use of blood. It is of 
little consolation or even relevance to those 
unfortunate members of our society who suffer 
those results that the risks are low or that the 
blood supply is adjudged relatively safe. In my 


opinion, a system that knows that these conse- 
quences will occur and that brings them about 
has, at the very least, a moral obligation to give 
some thought to the question of appropriate 
relief for those affected by the inevitable events. 

This report must not end without an important 
acknowledgment. Earlier I referred to the 
beneficence of the generous group of Canadian 
blood donors who are the heart of the blood sys- 
tem. All members of Canadian society, and not 
merely the direct beneficiaries of their generos- 
ity, owe the donors a debt that can never be 
repaid. They are truly life savers. It is impor- 
tant that I emphasize that nothing I have recom- 
mended will diminish the urgent need for dona- 
tions. The history of their humanitarian action 
persuades me that the blood donors of Canada 
can be relied on to continue their selfless bene- 
factions as long as blood is necessary for thera- 
peutic purposes. 
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Recommendations 


Chapter 4 — Risks to blood safety 


1 


That the Canadian Red Cross Society and the Bureau of Biologics give immediate consideration 
to adopting the third-generation assay for screening blood donations for HCV antibody to reduce 
the residual risk of post-transfusion hepatitis C infection. 


That the Bureau of Biologics and the Canadian Red Cross Society take steps to identify and 
implement a strategy to reduce the risk of bacterial contamination in blood. 


Chapter 5 — The safety of the blood supply subsystem 


3 


10 


11 


That Blood Services address at the earliest opportunity the “principal” and “other major” matters 
of concern identified by the international team at the three blood centres audited; and that this 
include assessments by all seventeen blood centres of whether the deficiencies listed in the three 
audit reports of the international team apply to them. 


That Blood Services conduct internal Good Manufacturing Practices audits of the fourteen blood 
centres not audited by the international team; that these audits be conducted by auditors with 
competence in Good Manufacturing Practices processes; and that, if necessary, external experts 
be retained for this purpose. 


That Blood Services develop agendas of deficiencies, found by the international team and through 
internal audit, which need to be corrected nationally and locally; that these agendas give priority 
to those “principal” and “other major” matters that can be readily corrected or are of the greatest 
concern; that these agendas list with each deficiency the date by which it is to be corrected; and 
that they also list the method by which that correction is to be achieved by the proposed date. 


That Blood Services begin to develop Standard Operating Procedures locally for those tasks that 
are carried out locally; and that the national office of Blood Services set a reasonable schedule for 
the development of these Standard Operating Procedures and review them as they are produced 
to ensure compliance with Good Manufacturing Practices. 


That the national office of Blood Services develop national Standard Operating Procedures only 
for those tasks that are directly coordinated by the national office. 


That Blood Services continue to implement a program of Good Manufacturing Practices, but that 
it reassess the program of education being used to train its key quality assurance employees to 
ensure that they are receiving a solid basic understanding of Good Manufacturing Practices 
concepts. 


That the Canadian Red Cross Society and the Canadian Blood Agency undertake an audit of the 
capabilities of the CISCO computer system; that this audit include an evaluation of compliance 
with both domestic regulatory requirements and those of the U.S. Food and Drug Administration; 
that it also include an evaluation of the capacity to link laboratory test results electronically with 
other elements of the database; and that this audit include an evaluation of whether a computer 
system meeting all Blood Services’ needs could be met more effectively through the purchase of 
existing commercial computer software. 


That Blood Services develop a policy for locating blood donor clinics so as to avoid areas known 
to have a significantly higher than normal prevalence, and thus a potentially higher incidence, of 
HIV or of any other disease transmissible by blood. 


That the Bureau of Biologics conduct annual inspections of Blood Services’ seventeen blood 
centres and national testing laboratory. 


84 


Recommendations 


12 That Bureau of Biologics inspections be conducted with an emphasis on Good Manufacturing 
Practices compliance, and to that end: that Bureau inspectors be trained to understand both Good 
Manufacturing Practices and the blood industry; that the Bureau give immediate consideration to 
the adoption or adaption of the critical-control-point checklist developed by Mr Bruce and the 
way in which it was used by the international team; and that deficiencies found in inspections 
should be grouped by level of importance in the Bureau’s inspection reports. 


13 That the Bureau of Biologics, upon the completion of an inspection, promptly provide a detailed, 
written report to the medical director of the facility inspected. 


14 That the Bureau of Biologics require a prompt written response on how deficiencies will be cor- 
rected; that the Bureau conduct follow-up inspections to ensure that corrective action has been 
taken when serious deficiencies have been found; and that the Bureau establish schedules fixing 
times by which written responses must be received and follow-up inspections conducted. 


15 That Bureau of Biologics inspection reports be made public. 


Chapter 6 — Appropriate use of blood and blood products 


16 That directors of hospital blood banks develop procedures to review the proposed use of any 
blood component requisitioned by physicians. 


17 That peer review by a hospital transfusion committee of physicians’ use of blood for transfusion 
be a requirement of hospital accreditation. 


Chapter 7- Using the patient’s own blood 


18 That programs for pre-operative deposit of autologous blood be made available to patients 
throughout Canada who are scheduled to undergo elective surgery. 


19 That the Canadian Red Cross Society examine the ways in which it can extend its pre-operative 
autologous service to a greater number of patients over a wider geographic area. 


20 That the Canadian Red Cross Society ensure that its autologous blood program is available to 
patients about to undergo surgery outside their province of residence. 

21 That the Canadian Red Cross Society take active measures to publicize its autologous blood trans- 
fusion service. 

22 That Departments of Health determine in which of the public hospitals that provide elective 
surgery it would be feasible to create autologous blood programs, and encourage those hospitals 
to establish such programs. 

23 That the institutions which operate autologous blood programs reconsider their criteria for admis- 
sion to the programs to ensure that the programs are available to the maximum number of patients. 

24 That hospitals, surgeons, and physicians inform patients scheduled for elective surgery of the 
existence of autologous blood programs offered by the Canadian Red Cross Society and by hos- 
pitals. 

25 That written information on autologous blood services be provided by hospitals, physicians, and 
surgeons to patients well in advance of elective surgery. 
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Chapter 8 — The patient’s right to decide 


26 That the licensing bodies of the medical profession require in their standards of practice that the 
treating physician obtain the informed consent of the patient to the administration of blood and 
blood products, in such a way that patients in Canada, barring incompetency or an emergency 
surgical procedure, will be informed of the risks and benefits of, and alternatives to, allogeneic 
blood transfusion. 


27 That risks, benefits, and alternatives be presented in language the patient will understand and in 
a manner that permits questions, repetitions, and sufficient time for assimilation. 


28 That the discussion between the physician and the patient take place well in advance of the 
surgical procedure or blood therapy to enable the patient to employ some of the alternatives to an 
allogeneic blood transfusion, such as the advance deposit of autologous blood, and to allow the 
patient to participate in a meaningful way in the decisions relating to the administration of blood 
and blood products. 


29 That the treating physician document in the patient’s medical chart that he or she has discussed 
the risks, benefits, and alternatives of blood transfusion with the patient. 


30 That after treatment patients be informed by the treating physician about the particular blood 
component or blood product and the quantity thereof that was administered to them in the 
procedure; and that this information be communicated both to patients who gave prior informed 
consent to the administration of blood or blood products and to patients who, because of a medical 
or surgical emergency, did not have the opportunity to consent to the receipt of a blood 
transfusion. 


31 That information on the blood and blood products be recorded in the medical chart of the patient 
and on the discharge summary, and that it be included in the reporting letter written by the 
attending physician or surgeon to the referring physician. 


Chapter 9 — Notifying those at risk 


32 That the Canadian Red Cross Society review and revise its Standard Operating Procedures for 
trace-back and look-back to require that all donors and recipients are identified and tested where 
possible; and that revision specifically prevent the closing of an investigation upon the identifica- 
tion of a single positive donor in the case of a trace-back, or of a single negative recipient of an 
earlier donation in the case of a look-back. 


33 That the Canadian Red Cross Society conduct a review of the look-backs and trace-backs it has 
conducted to the present, and that it re-open and complete any which have been closed following 
the identification of one positive donor in the case of a trace-back, or of one negative recipient of 
an earlier donation in the case of a look-back. 


34 That hospitals record information pertaining to blood and blood components administered to 
patients and retain these records indefinitely, and in a manner that they may be readily retrieved 
for the purposes of both the Canadian Red Cross Society’s trace-back and look-back programs 
and the direct notification of transfusion recipients by the hospital. 


35 That hospitals undertake reviews of their records in order to identify former patients who received 
blood and blood products between 1978 and the end of 1985; and that, where such records are 
still in existence, the hospitals directly notify these patients that they have received a blood trans- 
fusion, inform them about the risks of HIV infection, and provide counselling about the advis- 
ability and availability of HIV testing. 


86 Recommendations 


36 


Su 


38 


a9 


40 


41 


42 


43 


That the provinces and territories take such action as may be necessary to permit hospitals access 
to census information, including current addresses, in the possession of their health insurance 
commissions for the purpose of locating recipients of blood transfusions. 


That hospitals undertake reviews of their records in order to identify former patients who received 
blood products between 1978 and May 1990; and that, where such records are still in existence, 
the hospitals directly notify those patients that they have received a blood transfusion, inform 


them about the risks of HCV infection, and provide counselling about the advisability and 
availability of HCV testing. 


That physicians routinely question both new and old patients to determine whether they have 
received blood or blood products, and that such questioning should extend to illnesses and 
surgical procedures which might indicate a history of blood transfusion. 


That the bodies governing physicians remind physicians of the importance of taking blood trans- 
fusion histories from their patients, and that these governing bodies take such steps as may be 
necessary to make the taking of blood transfusion histories a standard of practice. 


That physicians routinely ask their HIV- and HCV-positive patients about the date and location of 
any blood donations; and that, if a patient has made a donation that poses a potential risk to recip- 
ients, the physician request the consent of that patient to provide information concerning the 
blood donation to the Canadian Red Cross Society for the purpose of locating infected recipients. 


That the provinces and territories take such action as is necessary to require that physicians 
request information from HIV- and HCV-positive patients concerning the date and location of any 
blood donations, and to require further that, if the donation poses a potential risk to recipients, the 
physician request the consent of the patient to provide information concerning the blood donation 
to the Canadian Red Cross Society for the purpose of locating infected recipients. 


That physicians familiarize themselves with appropriate clinics where their patients may be test- 
ed for HIV, and that under no circumstances should physicians refer their patients to the Canadian 
Red Cross Society for HIV testing. 


That bodies governing physicians assist physicians in familiarizing themselves with the location 
of appropriate clinic sites for HIV testing, and that they amend their standards of practice to 
prevent physicians from referring patients to the Canadian Red Cross Society for HIV testing 
because of the danger to recipients in this practice. 
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Tableau 3. Autres risques éventuels de maladies transmissibles 


AFFECTIONS 
(AGENTS PATHOGÈNES) 


MODES DE 
TRANSMISSION 


RÉPARTITION 
GÉOGRAPHIQUE 


GRAVITÉ DE 
L'EFFET 


DÉCLARATION 
OBLIGATOIRE 


STRATÉGIE DE RÉDUC- 
TION DES RISQUES* 


PHASE INFECTIEUSE 
ASYMPTOMATIQUE 


Fièvre à tiques du Colorado 
(virus de la fièvre à tiques du 
Colorado) 


* morsures de tiques adultes 
transfusion de sang 


+ le virus est présent dans les 
hématies de 50 % des pers. 
infectées, de 2 à 16 sem. après 
le début de l’affection 


* régions montagneuses de 
l’ouest du Canada et des 
États-Unis 


° affection modérément grave 
+ rarement fatale 


* questions non ciblées sur 
l’état de santé général 


Hépatite A 
(virus de l’hépatite A) 


surtout par voie fécale-orale | + monde entier 
* peu souvent par le sang et les 


produits sanguins 


généralement bénigne, durée 
1-2 sem. 

* rarement grave 
* rarement fatale 


PES 
Qc, Ont., Man., Sask. 


durant la période d’incuba- 
tion : de 15 à 50 jours 


donneurs exclus pendant 6 
mois après rétablissement 
complet 


° NÉ, Î 
N.-B. 


Exanthème subit (roséole 


+ répandu dans la population bénin : fièvre et éruption cutanée virus isolable dans la salive 


infantile, quatrième maladie) en général chez l’enfant; symptômes et le sang de personnes 
(herpèsvirus de type pseudo-grippaux chez l’adulte séropositives en bonne santé 
6 [HHV-6]) © grave : rare 


Fiévre de Lassa 
(virus de Lassa) 


rongeurs infectés 
contact sexuel 
transfusion de sang 


Afrique de l’Ouest affection grave, voire fatale, 


après infection 


durant la période d’incuba- 
tion : de 3 à 21 jours (en 
général, de 7 à 12) 


donneurs exclus pendant 3 
mois après rétablissement 
complet 


* Qc, Ont., Sask., Alb., Man., 
C.-B. 


Fiévre de la vallée du Rift 
(virus de la fiévre de la vallée 
du Rift) 


* contact avec sang contaminé 
° transfusion de sang 
* piqûres d’insectes suceurs 


+ Est de l’Afrique centrale * affection pseudo-grippale 


* parfois grave et fatale 


donneurs exclus pendant 3 
mois aprés rétablissement 
complet 


état de porteur chronique 
incertain 


> 


Fiévre Q 
(Coxiella burnetti) 


* surtout aérogéne, par des + monde entier 
matières animales 
contaminées 


transfusion de sang 


* si non traitée, affection grave incuba- 


pouvant être fatale 


durant la période d 
tion : de 2 à 3 sem. 
* infection peut être 
asymptomatique 


* donneurs acceptés après 
rétablissement complet 


* toutes les provinces 


, 


Fièvre pourprée des 
montagnes Rocheuses 
(Rickettsiae rickettsii) 


° E.-U., Canada, Mexique, 
Panama, Costa Rica, 
Colombie, Brésil 


* morsure de tique infectée 
transfusion de sang 


si non traitée, affection grave 
pouvant être fatale 

+ aux É.-U. ces demiéres années, 
décès dans 4% des cas 


durant la période d’incuba- 
tion : de 2 à 14 jours 

* possibilité d'infection 
asymptomatique 


+ donneurs acceptés après 
rétablissement complet 


+ N.-E., N.-B., 
T.-N., Man., Sask., Alb., C.-B. 


> 


Bartonellose (maladie de 
Carrion) 
(Bartonella bacilliformis) 


piqûre de phlébotome 
¢ transfusion de sang 


+ vallées montagneuses du 
Pérou, de l’Équateur et du 
sud-ouest de la Colombie 


* si non traitée, affection grave incubation : 


pouvant être fatale 


durant la période d 

de 16 à 22 jours 

* état de porteur chronique 

* infection peut être 

asymptomatique 

* incidence élevée d'infection 
asymptomatique 

* durant la période d’incuba- 

tion : de 1 à 9 sem. 


É.-U. (B. microti) 
+ France, Yougoslavie, Écosse, 
ex-URSS, Irlande 

(B. divergens) 


Babésiose 
(Babesia microti, Babesia 
divergens) 


* surtout par morsure de tique 
* transfusion de sang 


* rare, mais affection peut être 
grave et parfois fatale, 
surtout dans le cas de 
B. divergens 


+ Manitoba (toutes les infections 
parasitaires doivent étre 
déclarées) 


Filariase de Bancroft 
(Wuchereria bancrofti) 


* piqûre de moustique 
* transfusion de sang 


Afrique, Asie, Antilles, 
Amérique centrale et 
Amérique du Sud 


éléphantiase et affection 
lymphatique 


oui : de 6 mois à plus de 
5 ans après l'infection 


donneurs exclus pendant 3 
mois après rétablissement 
complet 


+ Manitoba (toutes les inf. 
parasit. doivent être déclarées) 


Leishmaniose viscérale 
(kala-azar) 
(Leishmania donovani, 
L. infantum, L. chagasi) 


* piqûre de phlébotome suceur 
* contact sexuel 
* transfusion de sang 


* régions tropicales et subtro- 
picales (probléme important 
pour les militaires en poste 
dans les régions endémiques) 


si non traitée, affection grave 
et fatale 


infection généralement 
asymptomatique 
état de porteur chronique 


excl. des donneurs qui ont 
séjourné dans cert. régions 
endémiques 

+ donneurs exclus pendant 3 mois 
aprés rétablissement complet 


+ Manitoba (toutes les inf. 
parasit. doivent étre déclarées) 


Toxoplasmose 
(Toxoplasma gondii) 


infection habituellement 
asymptomatique 
état de porteur chronique 


séropositivité fréquente aux 
É.-U. 

* répandue dans le monde entier 
chez les mammifères et les 
oiseaux 


* inhalation ou ingestion de spores 

* transfusion de sang ou 
transplantation 

* voie transplacentaire 


* possibilité d’ affection 
modérée de longue durée 

+ morbidité et mortalité élevées 
chez les immunodéprimés 


+ donneurs exclus pendant 
2 ans après rétablissement 
complet 


+ Alb., C.-B. (infection 
congénitale seulement) 

+ Manitoba (toutes les inf. para- 

sit. doivent être déclarées) 


Maladie de 
Creutzfeldt-Jakob 
(inconnu) 


inconnu dans la plupart des cas * monde entier 

+ greffe de cornée et de tissus 
cérébraux humains 

+ hypothèse de la transfusion 


de sang 


éventuellement, durant la 
période d’incubation : de 
15 mois à 30 ans 


neuropathie rare, grave et 
fatale 


* Pratique actuelle au Canada 


be 


‘SUES OP SOAIOSOI So] Inod sanbst1 
xneoaAnou QUO ‘aTfamUajod sous8Iou9 
Ind] no SJU988 S9[ ZoU2 snUdAINS SJUOSU 
-osuryd SOI 191991 & JUESIA SOUBITIOAINS 
op nunuo9 SUISIUPIQUI UN p 2OUPLIOdUI [ 
UBI[NOS 93ST] 9799 onb uio snjd suorroA 
SNON  ‘JUSUIOINOS JNVOIpUT oN B 29JU9S91d 
19 ASI] PT ‘SOJUESIINSUI JUOTeI9 joins Ina] 
B SOQUUOP SOI slew ‘S[onquoA9 sonbsti sop 
QUIWIOD SAI9PISUO9 a9 nd juareine sju98e 
Sorjne Pp SIQUON ‘S[onjuajod no sjemjuaag 
sonbsi1 sonne p ajuasgid € nveorqe] 97 


‘SOOUTAOId SOT SIN} SUEP 9110] 
-eBSI[GO UOHEIPI99P B 2IPEJEUI UN JS9 AUISIP 
-njed oJ ‘susspnyednue sap uou no stud 


bp eazideud 


e SUPS Op UOP UN AJIIEJ Op asnoIsep suUOsod 
e] aonb uojas 9LIPA UOISNIOX9,[ 9p 29NP eT 
‘SNIOX9 JUSWITTENIIGeYy JUOS SUOIS9I S29 op 
aoueuoAoid ua nod sindep 918ruuut yuo mb 
no sonbiwopus suol891 sa] suep 288404 juo 
Inb sinouuop so ‘epeued ny ‘onbiwopus 
uol$91 oUN suep guimofoss no 988404 USUI 
-U9991 JuRAR SINQUUOP soap UOISNIOXO,[ Jed 
snu9A91d 219 jusAnad seo sap urednjd ev] anb 
SIUUPE JUSUIOIEIQU9S JS9 [[ ‘SUOISNJSUEIJ op 
uoIiu Jed yauuorsnjsuey-jsod owsitpnyed 
op seo ¢Z‘Q UOJTAUS 9JdW09 UO ‘SIUN-S32J4 
xny ‘[e}0} Sues op no eulseyd op ‘sa14909n] 
op ‘soyonberd op uonesipn.| sed 31e] 
as auusipnjed np uorsstusuey ey onb oyeusis 
uQO  ‘sSonbIWopus uou SUOIS91 soy Suep 
9181 103nJd 159 IIS SUIQUI ‘UOISNjJsueT Jed 
9SILUSUBI] 91eJISEIEd uoroaqui p ajuoanbozy 
snjd ej osneo ey owwos ouwusipned 93] 
219PISUO9 UO ‘aTeI9UaS 9[821 UW 9UISIPNIEd 


‘aI10JeSI[GO UOTeIe[DEp ouN,p 39fqO,] 
sed je} OU aIpejeuI 9727) ‘seSeYD op sIpeyeul 
9P SIUSP999IUE sop yueAe INSUUOP 3no} aquau 
-euliod UOSEZ op 2IN[9X9 B dJSISUOD 9J[ONJ98 
onbryeid ey ‘anbrwigpus jso srpeçeur 31399 no 
SUOIS9I Sa] SUPP SINOfas NO SaBBAOA Sd] INS 39 
seseyD op sipeyeul ey Ins sastogid suonsonb 
Sop ‘SINQUUOP Sep UOTDETES E] SUBP ‘aINTOUT P 
WOOS kB] & espuewwose e sonbrisojorq 
syinpoid sop nesng 3 ‘S66l Ud 

‘SUES Op SUOP So] SUEP 
aysered np osejsidap aj inod ganoidde 939 
2IOOU9 BU SeSeYD op SIpeJEW EI op onbruly[s 
oNsouseIp 9] Inod SJUEJSIXS sjso} sop und 
-ne nb gynole e SIIIA iq OJ ‘sues op uop np 
JUSUIOW ne JJUES DUG Ud siINo]Ie Jed 1839 
Inb ja sue QT op o3e,] e.nbsnf Aenseieg np 
g[eINI UOIS91I aUn SUP NOVA JieAe Inb Indu 
-uop un,p 3ues np ndol e juoned un ‘Qg6] 
Ud : 9JJOUUOISNJSUEI-JS0d UOTJOSJUT,p sed un 
jueuajuIeW ados epeue) 9j onb suze 
BI] ‘S9)99JUI syuUBALUe xnesanou op Jed sjIeJ 
Sues op suop soy Jed epeues ne sosedoid 
as yelnod oipeyew ey onb guuonusw 
B ‘UOJOIIPO-PMENO,P SIUPS 9P DOIAIOS ne 
jurofpe aystugis Ay UI99POUI “SITIA PIEMPA 1G 
9T ‘p66 [Ae U9 OWOIOL & onUd} 3s9,s Inb 


Bues ne soisosse sonbsiy 


oe 


LU .… UN UN. 2° 


“onbriqnd ques op suuorpeues uonersossy | 
Jed ogstuesio sojqissiusuen sorpejeur 
SO] 2TUO9 SJN] eB] INS 2JEUOTEU SOUSIHJUOI 
EI & 99PI0qE 919 SUQU 9p no} e uonsonb 
09H97) ‘OIQIEJ 2109U9 JS2 seBeyD op spr] 
EU E] 19,981U09 ap onbsiI 9] ‘epeueg ny 
‘sanbyeuseyd sgatiop 
So] Jnes ‘XNOIJO9JUI oWUIOD sgi9pIsUOd 
JUOS SUINSUeS SJUENJJSUOO se] sno], ‘g[a3uU09 
euuse]d 91 suep jo ‘sinof (I suIow ne JUeNp 
2198191 Sues 9 suep JIAIMS oyiseied oT 
‘OOI Mod OS 8 ZI Op oueA JnIsod euuseId ap 
no Zues op UOISNJSUEI} SUN & 2AIJNI9SU09 UON 
-d9Jul,p onbsu a] ‘ouge] onbuswy.p jneu 
Inouuop un,p Sues np nda zeae stew ‘png 
np onbugury us sumofss sed year ,U Ina49901 
3] ‘SIUN-SIPJA xNe SOIBUSIS UOISNJSUCI) 
red UOISSIWUSUET op seo XN9P SUEG ‘png np 
nb ,p 19 ajenuss onbusury ,p ‘anbrxayy 
np soueusAoid us SJURISIUUN p jueyodunt 
2IQUIOU UN 9ANOÏ} UO] NO ‘SIUf)-SPJT xne 
uoTUoe, | JUoWIaIES9 JUONEI uorsnsuen sed 
oyisered np uoissusuen ey ‘sanbruoro sine} 
-Iod sap ju0s souuosiod ap SUOIJII SJ & OT 
op 30 ‘ogquue sed sow (00 OS Mey s1peyew 
BT ‘(SIAIOSG 9P SAIITA SopueIs SOUIELI99 suep) 
OOT nod 09 & [0‘0 2P BA SAJ9SJUI SINSUUOP 
op oouojeagid ey no ‘oune, onbuswy 
ua jueodut owejqoid un onjrsuo9 
89 ‘sonbruopus suoiSai soy suep oysesed 
99 op UOISSILUSUEI] op spow jue1odur 
snjd oa] aquosoidor ouingues uorsnzsuer 
EI ‘SoJ9osur soy saidy ‘png np onbusury 
ud 39 g[enuao onbrowuy us ‘onbIxo 
ne onbiwigpud jso sesey_ op SIpeJeu PT “JUS 
-SLLMOU as SJ, nb yuepued sourwejuos s}USU 
-910x9 sino, Juosodop mb ‘soseydoyeusy 
no ‘SIN9ons S9J99SUI sop JUOS SaANP9I 
So] ‘soanpai sopjodde sy] op sosreund 
sop sed sajooqur xneuue sop sed surewmny 
song xne osiwsuey JS9 o[[q ‘UOIO9 np 39 
aseydosa | ap Sassi] SO[ISNUI Sap Sa[NI[99 Se] 
yo (onberpres aposnuwui) sonbrpres0Aur sefn]f99 
Sa] SOUS19J91d op 2J99JUT SUISIUESIO-OIOTUU 
29 ‘12h19 muosound{iy ausered 9] red 295089 
UOTJDOJUI Un JS SBSBYD Ip 9IPEIEU UT 


‘oSOuSe[doxo] 
8] Je owsipnyed 9] ‘oSOIUEWIUSIOT ey ‘2SOLeIH 
eR] ‘seseyD op oipeyew EI ‘asorsoqeq ey] sano 
UO ‘Sappouuorsnsuen-Js0d sorreyisered suonooyut 
soyedioutid so] ruueg soireyisesed suonoaquI 


‘onbruueyig-s1quiojod 
ud jo eWOqTy us ‘egoyIURP, ne ‘ONHEJUO 
ud ‘plenopy-s0UlIg-np-e]],[ @ a110ye3I,{Go 
UOTJIEI99P “eun,p yefqo I NEJ  OSOIUISISA 
EI ‘SO[GISSTUISUBI] SOIPEJEUI Sd] INS SIO] Sop NJI9A 
UA ‘OIABUIPULOS Ud J9 STUP-sIeIq XNE ‘epeueD 
ne jnoyns ‘arodus] yeurrpo e shed Sa] SUEP SPIO 
UOSTES ¥] JULINP SOJEUBIS 919 JUO P21/11020191U2 “ZX 
R UOTJOOJUI P Sed op 2IQUOU puis snid oT 

‘o[eIeJ JUSUIST[ONJIQUU S[[SUUOISNJSUCT 
-jsod onuoondes oun Josneo Inod sajuestyyns 
SUOTJEIJUSOUOS Sop 91puI9N,p julod ne ‘oO, +p 
B SDAI9SUO9 SOSNOI Sa[NQo[s op SJO[NO say suep 
Jordnpnu as yned jt ‘anbryewoiduiAse insuuop 
un,p sues 9] suep juosaid JS oJ[I9eq 2 IS 
‘Sues op uop 9] gpgoeid yuo mb soureures xnop 
So] suep onbriaque uonsay}e oun, p waygnos Jueke 
no sonbrewojduAse sinauuop op jueusaoid 
DAISUO9 SUES ap UOIsnjsuey Jed 2211/0904 
-ajua ‘À op UOISSIUISUBI] Op SBD Sap g[eUBIS E UG 
‘SIOW XIS & XN9P Ud JUWaT[anpeIs JUossteredsIp 
SJUB[NOII9 sdiooyue soy ‘slow SIOI no 
xnop JUEINP 91910X9 919 nod sWIsTUeZIO-OIDTWI 
a] ‘JUOUIAJIET Op doUdsqe,,| Ud ‘sowojduAs 
Sop 991np eJ Juepuod suIOUL ne ‘o[R10-9[899J 910A 
Jed yoursuey os aipejeu ey ‘sinof ydas e sion 
ap JUoWTeI9UEs sINp UOTeqndUI,p spouted eT] 
‘SO[PUIUIOPQE SINS[NOP op 19 S9YLLIP op ‘IAT 
op sguseduiosor ansie suustI9}9eq srygredorsque 
aun 9SNed D21/1J09049JU9 DIUISA2X ISOLUIS.AIA 


‘09q9n€) ne jnes ‘sooutAold 
So] Sono] SUP 9JI0J8I[{O UOTJEIE[O9P ke 
aIpeJeLU oun jso SIFIYdAS LT ‘2IPEJEUI ek] ap 90U9} 
-SIxo,[ sinofnoy snjd uou sed ajsone,u JnIsod 
yeI[NS9I UN Jo ‘oIpeTeU eB] op soussaid eT sinofno} 
sed Jnjoxo,u Juesou yeyNsor un Jeo ‘sogseyred 
juos suotutdo so] ‘sonbisojfoigs $jso} sap son] 
e Jo uiosoq ne yueNd ‘stjiydAs ve] ep 28estdop 
un,p J9/q0,] JUOJ SUOp Sa] sno} ‘epeueD NV 


+ c1ydeu9 


“ajqeis91dde uoÿe] 
ap UONPUIPJUOS op onbsi a] 2MpaI 2Jquos 
soiney ZL Juepued ©, p & SaBNoI safnqo]s sop 
UOTJEAI9SUO9 BP] ‘oouonbasuos Ud ‘prolf ne [eu 
JIAINS QUISTULZIO-OIDIW ST ‘OIPRIEU EI Op SOPEJS 
SIoIW9Id xne 9AnoOïj os Inauuop 9j onbsio] 
‘g]JoUUOISNyJsueN-Jsod UOT9aJUI aun,p SUISIO,| 
e ana jnod ‘stj1ydAs ev] ap ajqesuodsar ‘wnpijjod 
puouodai] ajeyoorids ay aonb yes uO syTYydds 


‘uoTJOojUI-owWLId ap sowojduAs 
Sap no sousIS sap juajuosoid mb simouuop soy 
2IN[9X9,p ‘souepnid op aimsou Jed ‘sonbrurspua 
SUOIS9I XNE 9PURLTUIODAI & QUES P| Op 2[PIPUOU 
UONPSIUPSIO,] ‘0661 Ue 2SOUE] SUES op SUOP 
Sop 9ILIN99S 2] Inod syeIpuoU SATETJIUI UOS SU 
‘owAT op oipeyew ey] Inod sinouuop sop uon 
-99[9S B] JURUIZOUOD SYUDY PO0] fo UO1D120$SY 
UDIIIIUY | IP 39 SSOLD pay UDIUOUY | 9P 
ued ev] op suonepueurwiosel sinotsnid e nol] 
QUUOP E JIPe[eU 9799 Op oNIOOR BOUdpPIOUI /T 
"QSSOOW-O]JOANON Ud 19 plenopy-sdULIg-Np-dI], | 
e ‘OLIJUQ Ua oTOJeSI[GO UONEIEIO9P oUN,p 
jofgo.| wey owAT op oipeyew ey ‘sdioonue 
S9P U01J99)9P ap SIS9] Sop J910q8I9,P suIqrssod 
BR] JUoWoqU9S9Id sIPMIa UG  ‘OHEIUO,I OP 
pns 9] suep ‘JuiodsuoT 8 s9mis so onbrwopus 
uOIS91 eT ‘peur ny  ‘onbiwopus uorsai 
oun suep inofos un,p sinoo ne sonbn sap’ sed 
onbid 919 n1oAe orejo9p mb inouuop 3no} stow 
XIS juepuod InJOXd MODS EI ‘oyjenjoe siney I V 
‘saguue sap 
juepuod raysisiod juoanod ja ‘JURJ99JUI J98ju09 
3] Sade ‘soguue sop oJI0A ‘stow sinaisn]d 
JIU9AINS juoanod (« owAT op aigue ») 
SUOHEINOHIE SOSSOIS SO] SUPP SIN9[NOP sop Je 
QU9PD UA ‘2JPHIUI s9URIND uondni9,[ JURAINS 
SIOW So] NO SSUIEUSS Sa] suep sonberpies no 
sonbiSo[oinau sorjeuioue, p juaryynos souuosied 
S99 OP QO] Inod OI uoNAUq ‘onbidA 9981] 
-V90] 99URIND UOTdnIs aun ploqe, p juaJuasa1d 
owAT op SIpejeUI ey op Sajuioye souuosied 
S9T ‘uoIsnjsuen Jed uolsstwisuel op seo 
op gfeusIs a109uUd sed siojoyno} e,u UG ‘sinof 
AJUEXIOS 91puI9yJe jueAnod sporod oun juepuod 
QAIOSUOD BUPS 9] SUBP SIAIAINS Jnod jo aurnsues 
oseuyd oun oyodwos owusiue31o-019Iu 97 


‘PION np onbiigury us onpuedor snjd ey] sonbn : 


Jed eSItuSUeT UOHOSJUI ‘WATT Op SIPEJEU EI op 


ajqesuodsal 1142/10p81nq D112110g ayayoonds np 
SIN9199A SO JUOS sonby soy SIT ap 2IPEIEN 


‘“epeur) ne yed anu 21107881[q0 
uonesiepoeap oun_.p jolqo | Wey OU 6] g SMTAOAIed 
BR UONDIJULT ‘AJISOHoaqUuI, p outAuOUAS sed 3s9,u 
sdioonue p souasgid vy Jeo ‘soynul juouoe89 
juos sdioonue sop 98e1sId9p op s}so} sa] ‘sinou 
-UOp Sop UOISNIOX,] 39 oseIgdor oy Jed ‘sma 
np uOoIsstwsuey el HUoA9Id op sed jouuod ou 
Sues op uop ne o][qeieoid onaoMua | ‘sowojdwiAs 
siotuaid sop uontedde,, aisnf jno1 apeogid 
(Sues a] suep juosaid 3sd snJIA 9] opponbe] 
juepued spotted) onbrwieita aseyd ev] auwo) 

“soulepNoe sInapnop 
sop @ nO XNONO9JUI OUIQUJAIS UN kB 9919088 
no onbryewojdwAse ong jnod uonoajur 333900 
‘soptydouray soy ZoYyD ‘2[qu)S SQ] SMITA UN JS9 
Inb ‘6] g SMUIAOAIed & UOTJ99JUI p SVD SOP 2109U9 
9SU9991 UO ‘SMITA Sop UOTJeATIORUT,p sonbrsAyd 
Jo sonbiwiys sopoyjeul sop uoTeIOI[OWI | 
DI8[PJN ‘JUP[NSPOOQUE JUSWIAJIET I9IW91d Ins] 
op 9JINS PJ B JU9ANOS ‘S9J99JUI JUSTOS Sa[rydowou 
sop onb juawalgynse1 SALLE I[  ‘SINOUUOP 
000Z SuIOU ne,p uisseq un,p syed e soredoid 
JUOS S]I 89 ‘9A9[9 snjd onbs11 un juonjnsuos UOT} 
-B[NSeOD ap SIN9JOEJ 9P SSHUSIUO9 SIT ‘(000 OS 
Ins J[ UOIIAUS) UOIJEUIWEJUOS op onbsti 
9[QIeJ UN JUSIBIAJUOSYId InaUUOp [NIs un, p jueu 
-0A01d suimgues syinpoid say ‘sosnzsuerA[od 
saypnpe sounaf sap ja syuejua sap zayo ‘ojduioxo 
Jed ‘sg]eusIs 939 UO SauIWIEJUO9 suINsuUes 
sympoid sop sed uoIsstwisuen op seo suTeyiag 
‘somloyertdsai SoIOA Sop SUOTJ9199S Sa] Jed sTw 
-sue] Juoweyediouid 3S9 6[ gq SMuAOAIed aT 
“onbnewo] 
-duÂse asnatjoayul 2poLIod 9491q oun & 39190852 
so AJUINE/T ‘SaINpe soy zoyo QOT Inod OS 
assedap jo ‘sue Ç ap SUIOW Op SJUEJUS Say ZoU9 
OO inod OI 19 ¢ anus omis 9s 6[ g-ue sdio9 
-Wue p sousyeAgid EI ‘SIUN-SIEJA XNY ‘2PUOU 
3] suep jnoyed JIA9S 39 sodno1$ so] sno} ay9n0] 
61q SniAOAId eB UONDOJUI T ‘OIWIQUE P J9 
SIWIZONI] Op SE9 Sorel op s[qesuodsal JUsWIITe39 
1S9 SNIIA a] ‘9gueIND uorndnis oun onboaoïd mb 
‘n3ie XNOTJOOJUI AUIQU)AI9 [| op snjd UAH ‘assao 
SUBS JISIP[9,S SMITA 99 & Sagloosse SOIPE]EU 
Sop [IPJU9A9/T ‘UIEUNU 219, Inod sugsoujed 
iso ‘QouRssIeuUOdS 91jou e ‘Inb æpHIAOAIE4 


N 


Bues ne saisosse senbsiy 


—_—_————————————— _____OOOOOOOOOSOSOC—S 


Sop OIIIUIE] EI Op SMITA [Nas 2] Iso 6] gq UTeWNY 
SIITAOAId 9T 61 q UIeWNY snatAOAIeg 
Sd] QISSIUsUe.1] 

SoIPe[eU ap S[onju9A9 sanbsti sasyny 


‘uostigns ke] sgide stow sinoisn{d Sues 9] suep 
J2ANO] 9S 9IOOU9 nod sNIIA gj Jed ssoduur, s teyap 
29 ‘yo[duioo JUSWessI[qe}91 Ine] JURAINS sIOU 
XIS Sa] juepuod Sues Ime] ap uop omey juoanod 
AU 9SNATJIAJUI SSOJ|ONUOUOU op SJUI9JJE SINQUUOP 
Sg] ‘SIOJOMOL ‘SInouuop sp uorendod ey suep 
SILIIA NP SOUSJEASIAOISS SIO} PJ OP 19 SI908$E 
yuos À mb sowojduAs sap oanejer glare ey] op 
asneo 8 “GAA NP pieSal us SINQUUOP Sap UOTIAF9S 
RB] sed onqooyjo,U YDOS EI ‘ayfomoe omou.| V 

“onbnewojyduAse Naure[[onyIquu 
19 9181 ISA {AA 9] Jed o[[ouuorsnjsuey-jsod uon 
-O9JUT,| “SBD SUIL}IOO OP JUOUWIOEUSIS 9] 2ISIEIN 
‘oynpe ose.[ op 1nq9p ne no 92U99S9J0p,] Op 
ulj BT 8 INOLINS JUSTAINS Inb ‘asnanseyuI ss09[onu 
-OUOU BJ op o[qesuodsal iso GHA OT ‘JuURJUS 
aunof 91 Zoyo onbnewoyduAse juouisperous3 
1S9 19 OPUOU a] Suep noyred onpuedsl Iso HA 
3] Jed UOHOSJUL TT (GHA) HIC-U19Sd4 sna, 


“uOIsnyjsued} 
Jed AND np uoissiwsuey op onbsi of 28e] 
-UBABP IINP9l & IonNqLIJUOO ned sour[q sa[nqors 
sop UONEUIUITO,[ ‘ano Uq ‘onbsI 8 SIN9A9991 
SUIBJI99 R SOAIJESQUOI9S S9JIUN sop JIUINOJ 
19 AND-Que sdioonue sop U0199)9P op S1S9] sap 
e SUOP SUIPJI99 JOWINOS YOOS LT ‘JOIE smita 
np sInauod sap juos 19 AND-Hue sdioonue sop 
juopassod sinouuop sep (01 Inod (S UOIAUA 
‘(souerq sapnqors ap od} un) sa490ofnuei3 
ap uorsnjsuern oun sgide HruoAIMS op a[qndoosns 
snjd jso 9JJ4 ‘2AN921JJS OISINITYS SUN No EWINEI} 
un iqns jueXe sgsnysuenAjod say 30 sginyeugid 
so] ‘soudopounumur sjuored soy zoyo ‘opeyey 
BOA ‘aavIs og nod uoroaqui 7 ‘onbnedoy 
gjuloye oun ‘JU9ANOS J9 ‘olIeUUOI[sUes 
otydonmodAu,| 39 o1AQy ve] Juop ‘sowgiduiAs 
SIOAIP Jed Jajsojiueu as stojoyno} inod 9j 
seu ‘onbryeurojduiAse 1so AND & UOTOOJUI,] 
‘geI9UaS s[Se1 UG ‘e][oUUOIsNJsueN-jsod uor] 
-09JUI9I OUN,p NO UOTUANOUII OUN,pP “UOTISOJUT 
-owid oun, p ans e] & UOr99JJe oun Jasneo jned 
SMITAOTRSEWOIAD BT (AN) SRALAOTeSgUIO} AT) 


‘onbruuryig-o1quiojo; 
ud Jo BJH9QIY U9 ‘ONPJUQ Ud sogIe[DEp 
9139 JU9AIOP Inb ‘(soffeuJoyew-0j}NJ) AND 
R So[UJIU9BUO9 SUOTJOOJUI SO] Jnes ‘epeur> ne 
2110881[q0 UONEIE[99p ouN,p jofqo,| sed juoz ou 
Sonbnodioy suonoaqui so ‘soourdopounuun 
Souuosiod say nod jueyiodun juowerermnonred 
anbsi un juajuasgid mb sna op ojdwoxe un 
JUOS smitAsgdioy soy ‘ouingues oseud oun ju9) 
-10dW09 (9-SHA) 9 adA1 op xordunrs sodrou,] ap 
SNA 9] 19 (GAA) Leg-uraysdgq SNA 9 ‘(AND) 
SNITAOTESQUIOIAD 9[ SIN9S stew ‘9JOU,] ZoU9 
sJusueULIOd AQUAIP] UOHOJUI oUN JUOUIOTeIOUNS 
juasst[qei9 (snrrAsadiou) sanbyediey snxrA s97 

‘aques 
auuoq us ouuosrod oun Inod onbsi un simofnoy 
sed juaquosaid ou srewu ‘T[qrez}e 3S9 21TeJIunuuUur 
JUIQISAS 9] JUOP souuosiod sa] Inod 94818 onbs11 
un Jasod juoanod Sues op suop Sa] Jourwejuo9 
jusanod mb jo surewmy song so] juejooqur mb 
sjuose sop ‘yednyd ej antoA ‘oiquiou pueIs up 

souiidopounuuur sjuayed say inod 
SJonnonied sanbsii sap juejuos).1d 
Sd qISSIUISUB.) sou2sou}ed sju93V 


‘Sues op SUOISNJSUEI] 
Sop SINOD ne 39 2JJONX9S SIOA Jed SIWISUEH 159 
SIA 9[ onb OID UG. ‘aasTogid o8ejueArp 919 
SIOJOINO} JOP UONBIOI 93390 Op UONPOLJIUSIS eT 
‘gyeyey stojied so onsst,] JUOP ‘L SOIN[S9 & (91e) 
-TUNWIWT suUIgIshs np so[n{[eo ap UONISTIOId) 
awoyduiA] corel un 8 g100sse 919 & A ATLH 
9 ‘oleyy UAH  ‘19-XN99 ep JOUNSIP SIEU “HIA 
39 II ALLH ‘I ATLH xne gjuoredde ‘uoSreuws 
SNITAO.NSI UN 1S9 (A ATLH) A 2441 op ainpe, I op 
L SOIT  SUIBWNU SION LB] 2P SMITA oT 
‘(T neorqe]) 
Bues ap SUOP So] SUEP TT ATLH NP 2 I ATLH 
np 98esidop of onbyeid sXed ap juronsor juouu 
-9ANBJ9I 9IQUIOU UN] ‘onpuos Iso onbiS0o[orss 
gouale] op 2POLI9d EI IS SWIQU ‘a[qIey san 759 
onbiSo[orss souoye] op spouod ve] juepuod sues 
op uop un yey e Inb euuosiod oun,p jueusaoïd 
AILH 2 Jed 9199jur ong,p IN249991 UN J1MO9 
onb onbsu af anb njouos e gOS 9] 1onbmod 
159,9 ‘o[qiez snjd JuoW9889 BIeS BOUAPIOUI,| 
‘sun-seg xne,nb ojqrez snjd 159 oouoeagid 
el ouuwos ‘epeued nenb ownsoid gyLInogs 


Le 


+ eayideud 


PJ OP UONBOILI9A op AUOT 9] ‘oouonbosuos 
uq ‘000 O0I mod € 9p IeI9 sdUEpIOUT,| 19 
‘000 OOT Inod [‘p op 11839 ATLH Np eoueyeagid 
B] ‘TOGI-I66I Ue stup-sie¥q XNE sI][lenool 
SUOP 000 006 I 2P aIQuIesUA un nod ‘stoyaqnoy, 
‘Sarqruodsip sed juos au epeued 9] Inod sousp 
-IOUI, Pp SOQUUOP Sa] “ASIOAUT J18J9 uoriodoid PT 
‘onbruurjiig-sIquiojod UA ‘[810] Np sid xnop 
SOI WeJUasaidal aJ[9 ‘epeueD 2] Ino} Inod ‘7661 
Ud ‘SUOIS9I SO] UOTAS JPLIPA [ ATLH 2 Inod 
sjiisod syeqynso1 op uonsodoid eT ‘000 ODI 
Jed 7‘¢ op 11e}9 BpeUueD Ne Bus op SUOP SA] SUEP 
Il A LLH I 2° I ATLH 2 2U00 sdioonue sop 
aougTeagid 8] ‘661 UA ‘II AL.LH 2] 27U09 sdioo 
-QUE SO] JUSUWIO[RS9 9199]9P 1S} ST “sues op SUOP 
So] SNO} sueP J ATLH 2 2nu09 sdioonue sap 
asejsidap a] juouiaquosoid ONIDIFJa YOOS eT 
“prenopy-Soul-Np-eI] 
B nb 91107e81[q0 uorjeIe[o9p oun, p yolqgo, | Wey 
OU ATLH & UONSOJUI, | ‘epeued ny ‘IA EI] 2)n0] 
ainp UOrJoaqur, [| onb juonbipur sapnye soy sono], 
‘S99J29JUI SouuOSIod sop QO] Inod [| op surow 
juvjoye ‘oypnpe,] op L S9IMIIS9 e SIW99n] 
ev] onb onpuedor surou 359 39 ayimnos snjd nod un 
2OU9JE] op opotied oun opessod LSd-HVIN ET 
“SUIOU ne ‘SU QP & QZ OP 159 SOUAJE] Op 2POLI9d 
es onb 19 ‘J ATLH 2 Jed sagyoayur souuosiod 
S9P OOT Inod + 8 Z ZoU aJSajIueu 9s aJnpe,] op 
L Sofn]fe 8 arwoona ey] onb sumso UG ‘(LSd) 
appordon onbnseds saissredered no (HYW) 
I ATLH ne 99190s$e argyedo[oAwu ey ‘onbruoryo 
9ANRISU989p sIyyedoInou oun jo ojpnpe,] 
op L SOINS e swoyduA]T no otwgoneg PY] 
>] ATLH ne sogtoosse 939 JUO suOTIOaTe xnoq 
“SMUIA 9] Jed 99J99Ju1 919 & ao, nb 
onbipur suuosiod oun .p 3ues a] suep sdioonue p 
99U9S9Id EP] ‘AIA 2I Inod awwuo09 no], “HIA 
ne sajuoredde juouoqre SNITAON9I ap asseyo 
-snos oun e juouuoryedde sjj ‘sonbneuiseyd 
S9ALISP Sop NO 9[98U09 SIeI] eWse]d np sed 
SILUSUEI 219 sed jUdTqUIOS ou sTeU ‘ouINSUeS 
uoIsnjsuel} Jed sajqisstuisuen snitAaonel 


sop juowafes9 JUOS I] ATLH 91 © I ATLH 


T (I ATLH) I 244) 99 (I A'ILH) I 244) 
‘L S9MII9 & sUIeUINY 9IWI92N9] EI Ip SNIIA 


"SILITA 
sone Pp 9IQUOU 19 HIA 2 JOAORUT 8 osIA Inb 


1U9819)9p UN jd IN9JEU) ve] Jed juUoWaJIeT) UN Ju9s 
-siqns ‘sonbreuise[d sgAtigp ud sguUOT}ORIJ JUOS 
Inb ‘euwuserd op sjood sa ‘ayjanjoe ana] Y 
‘anbst & suowayoduos say Ins juowanbytoads 
jueyiod Sojeio suonsonb sap sinouuop 
Sop UOIJ99[9S Op snssad0id 9] SUPP 2IMmJour, p 
9PD9P & YOOS EI ‘gwwos np uodder np uor 
-onpoid ey sindaq ‘sasnainost snjd simouuop 
Sop UOT}OI[I9S op SOPOUJOUI sop kB SINO99I 
3] ‘sonne ous : [onpisai onbsi 91 ampoi 
eB ajueyodu 92IIUeUI op Jonquoo jyueAnod 
SoIsgyeS Sone .p BOUdSPIAD Ud STW B 9ILINDgS 
Rl 9P UOPOTIJLIZA op gIWOD 9] ‘(enbisojoI9s 
0ud}e] Op 2POLI9d EI] oIIp-e-1so,9 ‘988]SId9p 
ne oddeyos ojooqui Sues op inouuop un 
arronber Jueinp spouod ve] a1inpel op juOMOULIEd 
Inb) SnIIA sap 9J991Ip u0999p op sonbruyse} 
op 9yoIeUl 9] Ins ouTeyooid onuUdA EI SISIEM 
"UOISNJSUEH E] Saide onudains 
HIA & UONDOJUI [| op — one no UOISNJSUEI 
— 9Sned PL] JUQSUIUH9J9P SINOUSIOUO say apponbe] 
DOAK ININBI PJ 19 SIN9A9991 SOP TAINS J] SITE] Op 
goedeo vy ‘uoisnzsuer ey stIndap 9[n099 sdus] 
3] UOJeS ‘sSuoreLIeA sojuRyOduIT.p Re soyofns 
JUOS SUOISNJSUPI] Sop onssI., Saide p Sorgue 
SUONEUIS9 SOQ) ‘HIA 2 Jed sourwieju0s juau 
-o[qeqoid vias sagsnjsuey soytun 000 OST ns 
auun j onb jusW]e19U93 SUIT}SO UO ‘9dUNPIOUT, | 
19 SoU9[A9Id EI INS saguUOP Sap JURSTTNN sopoy} 
-9UI SOJUSIOTJIP op opie] 8 onfeA9 o39 e onbsiu 
J] IS SUN ‘SIeI[NSOI sad JIU9)q0,p Stud yuo 
Inb sasayjodAy sop jo saguuop sop ‘Snore2 sop 
7839 Wey SVANIYS ET SP VOTES sp SO) NP 
uodder np JJA exouue 7 ‘Snjd ne ‘ZI & | op eA 
AQUUR 93199 HIA 2 Jed SouIWRJUOS sjuenJ}SUO9 
Sap JIOA9991 ap juenbsiI SQJUaISJJIp souuosiod 
op siquiou 9j ‘(soyonberd ja euwuserd ‘sasno1 
Sapnqo[$) sjueNIysuOd sto Joredgid op youned 
uop onbeyo auwo ‘a8eysidep ne juoroddeyos 
HIA 2 Jed sourwejuos Sues op suop oenb e 
UN op ‘S66] Ue ‘epeue) ne nb dus e 9}LIND9s 
RP] 9P UONROLIZA op 9IWOD J ‘oped SJUON 
op spoyjow vy Jed suoneinuis op opie], Vv 
“SQUIVUIOS XIS UOILAUD, Pp 359 onbiSo[orss souaie] 
op opouied ve] ‘HIA & UONOOJUI, | INOg ‘19199)9P 
So] juossind sjanjoe sjsa] say onb inod sdioo 
-QUE,p sajuRsyjns soyjuenb op sed juopassod 
au SIVW ‘XNOIJOOJUI JUOS sInoUUOP se] apponbe] 


Hues ne saisosse soenbsiy 


92 


eS 


juepuod oporod ey op 1188, [I SHIA np uors 
-SIUSUEI] op [onpisoi onbsu ne snjd a] angrnuos 
mb onbiSojoiss souoe] ap aporied er] 159,9 
‘OO mod 
66 essedgp 1591 29 op SUIIQISUSS PT °Z-HIA 
a] 9HU09 onb [-HIA 9% aud sdioonue sap 
udiq ISSNE JUBUAJUOY SUO[QUEUI9 sa] Juorador 
288]SId9p ap s}so} soy ‘oouonbasuos us {7-HIA 
91 19 J-HIA 2 AUS 99SI019 JJIANOBOI 9P DAS 
9189P UN J9JSIX9 9JQUOS I] “HI A-Hue sdioonue 
Sop 98esId9p op 1591 un,p afqo,] juoz suop sa] 
Sno} jo ‘anbst 8 souuosiod so] JoI;HUApT B JURSTA 
aireuuonsonb un & sasitunos juos Sues ap uop 
uN 91e} JUaIIsap Inb souuosiad soy ‘epeueg ny 
‘onbruurjlig-s1quiojod Ud Jd PLIOQIY Ua ‘oaqend 
ne jnes ynoyed 9918[99p ang Wop HIA E uon 
-D9JUI,[ 19 ‘SOOUTAOI S9J $9]NO} SUPP 21107881[q0 
UOTJPIE[O9p oun ev IJJofnsse jsa epis aT ‘S99] 
-D9JUI 939 JUO HIA ©] Jed Souruejuos surnsues 
Sympoid sap no Sues np nda jure souuosiod 
sop uednyd ey] ‘uorooqui | simdop 9n099 sd] 
3] 9948 OJUOWISNe 95eju991n0d 929 onb juonbipur 
Sopnj9 SO] 19 PIS I] JUOINE S99J99JUI Souuosrod 
SOP OO] Inod OS UOJTAUS ‘JUPJOOJUI JOUJUO9 9] 
JUSAINS Inb suv (| Se] SURG] ‘JUOLINOU Ud J9 PIS 
3] Inof un yuoIne HI A 9] Jed Soggooqui souuosrod 
Sd] S9]n0] IS JuPpuodo9 sIOUSI UD ‘epRURD ne 
‘uorIsnjsue.y red snitA op dA} 99 op UOTSsTUISURL) 
ap Sb Sap 9JSIX9 [I ‘T-HIA 2] onb ‘onbrydess093 
uevjd 9] Ins ‘npuedor suroul wos Z-HIA 2 onb 
WIR] I 2ISJEN “VpIs np sayqesuodsal SMITAON9I 
So] JUOS Z-HIA I 3° I-HIA OT 7 30 I Saddy — 
(HIA) 2uIeUNY U9HH9POUNUUUT,[ 9p SNATA 


‘> a3ned9u,] ap SNA of sed oppou 
-uoisnjsue.j-jsod UOIJD9JUI,P JaNpIset 
anbsii ay 21IMp91 op uye “sues ap 
suop saj suep DHA A 949U00 sd109 
-1WUe | ap aseysidap a] Anod uones9U9s 
AURISIO1J ap 3593 9] JaJdope.p I9PA8] 
sues JasesiAua JU9AIOp sanbisojorq 
synpoid sap neaing 9] Jo °5n0} 
-XIO17) BP] 9p dUUVIpeUeD 979000$S UT I 


NOILLVGNVNWOOUE 


‘UOTBIOUYE SLUQIXNAp ap 988ISId9P op s}so} 
Sop si]Iqisues op onbuew np jnojms puodop 
OHA  UOTHOOJUI, p fonpisai onbsi1 aj onb afquias 
[I ‘SUOTELINSS soo Jo soguuop soo saide.q 
“SQUIRE UO 
SUOP /T & 9 9p UONvUITIsa UN QUUOP (SIOUW 9 
B SOUIBUWOS 7) onbisojoigs oouoye] op Ssapori 
-9d SouQu xne ja OO Inod 66 ap suTiqisues 
oun & gnbijdde [noes oui ay *« onbrSojoigs 
JOU9JE] 9p 9POLO 8] op 991np ke] UCTS ‘(oouue 
Jed) L€ & QZ UOIAUS P » JUS UONEUWUIS9 7] 
‘UOTJEIQU9S OUQIXNOP op 3S} 9j Jed 98e1s1dop 
ne Joddeys9s,p sorqndoosns DHA 92] Jed 
SJUILUEJUO9 SUOP op SIQUIOU 9] gfNdTeO E ALINI9S 
Bl 9P UONVOIJI9A op AUOT) a ‘SOU9PIOUI p 
SUOTJELUIJSO Sap 3a SOQUUOP Sdd ap PIE] V 
‘epeues ne asi[yn sed Js9,u 
[1 10 oureolLioue VA P| Jed ganoidde 919 sed e,u 
359] 00 ‘odoin ,p sed sureyies suep gstun efoq 
‘O0I Mod 66 iurone ayjiqisuos es anb 918109p 
JULOIIQU] I ‘OHA 2 BUD SO8LIP sdioonue 
sop aseysidap of Inod uorelou9s$ sWIgISION 
op jso} UN JUPUQUIEUI 9JSIXO TT ‘«< (OI Inod 
66 OP 21P10, I op » JIUIOS 288]S1d9p op 159) Np AU 
-IQISU9S BT ‘XNONOOJUI 939 JUSTeINe ‘yUonbgsuod 
Jed ‘19 DHA Np SU28QUE,[ Wey usa JUSIBUAUON 
SUOP Bpg Sod op yednyd 8] anb 9j9A91 JUO SIpUoJ 
-oidde snjd suowexe sog “(VqTy) uoneuuos 
ap 1591 np ons ve] & ‘OHA A 2HU09 sdioonue 
Sop jUsTeUuauoD gpg ‘SUES OP SOAIOSOI SOP 
S9INAI 919 JUO Ib ja [RHIUI 39} ne SJr}ISOd JUSTeI9 
mb suop se sno} Iuued ‘C66I UG ‘D edou,] 
9p SNIA 9[ oljuoo sdioonue.p 9$eJsidop 
3] Inod uoneIau9$ aUIxN9p op s}so} ap Jolgo.| 
JUOJ SUOP Sa] SNO} jo ‘9JURS Ine] op Jofns ne 
S980LISJUI JUOS SINOUUOP Se] sno} ‘epeuKD ny 
‘XN9P jnes ‘sooutaoid 
So] sono} SUPP SOJIBJIUES S9IIOME xne 
2918[09P 219 Wop 9 anedey,/J ‘uoroequr, | sgide 
sue QZ & SI Op JuoWoeIoU9S juosseredde suon 
-BoI]duI0d sag) “a10J np JooUu89 op NOOR onbsri 
un juojuaseid sojuroye souuosiod soy ‘snjd 
op ‘seo sop 001 Inod ¢ suep onbnedoy sours 
-IJJNSUL,| B 39 ‘SU9 S9P (OI MOd QZ SUEP SOUL 
BR]  SUQU UOTATFe 2729 ‘onbruosyo oynedou, p 
sojuioye juoros jo Sonbiuoiyo sinoyiod sap 
JUOIOISOAI DHA & UOHOOJUI QUN JUAJOETUOS INb 


SZ 


+ o1ndeu9 


souuosied sap QO] Inod (S uoMAUq ‘sonbruoryo 
Ja Sangle soayjouuorsnjsuetj-jsod gNVWN 
sayedou,p osneo ajediouud ey isa © aedoy,| 
ep SIA 9T (OHA) 9 aneday,] ap SNA 


‘BP 1U982, [ 19]99]9P op JUoNoULIEd g 
ayedou,] op 28e1s1d9p ap sjanjor s}so} sa] ‘ronb 
-1]d91 as nod g aynedou,] op smitA np souesgid 
EI] jURySsoogU Jo[dWIOOUT SIA Un JS9 ‘eITAP 
ju93e no ‘(GHA) € Siedau,] op sma a] 

“ojqrez snjd ong 
yieLinod 9J]9 19 ‘agaoje SnJd jos epeur) ne o][ou 
-U0IsnJsuen-1s0d gq ayedou,p sousprour,| onb 
ejqeqoid nad 359 I] ‘000 001 Jed Z ep 352 GHA 
a] Jed appeuuorsnzsuer-1s0d uonoajur,p apponuur 
2OU9PIOUL, | 19 ‘OOO OOT Jed Z‘OS B JUSWT[omMoe 
2IJJIYO as souspeagid ey ‘SIUN-SI2JT xny 


"€661 US ‘SU0P 000 OOT Jed 0€ op 31eI9 epeur) 
ne SINQUUOP sey zoyo GHA Np sdueTeagid 
RB] MOOS EI op queusaoid saguuop So] sqide .q 
“SOITeIULS S9JLI0]NE XNE s9Ie]OEp 2139 Op gq 
aedou,] ‘seoutaoid say soyno} sueq 9 ‘oinowiop 
g][ouuoIsnjsuey-jsod g oynedou,p [onpisai 
onbsi un ‘}s9} np d9Ad[9 9II[IQIsuaSs PI SISIEN 
‘g oiedoy,] op SIA np sovyjins EI R AUQ8TUE 
un, p sduaseid eI 219919 159] aT ‘SUES ap suo] 
-[QUEU99 Soy Ins 982JSId9p op 3S9} UN 19n)99}JJ9 B 
19 94919 onbsIi & sayATOR sop jofns ne sinauuop 
xne suonsonb sap Jasod 8 sarjne 31jUd JU9]SISUO9 
GHA ne quenbrdde,s sonbsi1 sop uononpol 
op S918921S soy ‘epeued NY ‘QOT Inod OS ap 
1S9 AIIJELIOU op XNE] 9] JUOP ‘AJUEUILUN] ayredou 
aun JUOI9Z Sao HU ,p JU99 Inod uA ‘2feHIUI 
UOTJOOJUI | JURAINS saguUe QZ B SI Say suep 


“GHA np onbipisdesogjonu ougsue | anuos sdioonue = ogH-Nuy ‘aseigjsuenoutwe surueye = [TY ‘GHA NP 228JINS op AUQBQUE = sqH3Vyx 


(7661 Siew ‘sonbrpur sed sap indde | 2048 ‘o8noy-quessior) np 


J9 BBNOY-XIOID EI Op sofeuoteU sgIgQIO0s sap sJeUOTeUIOJUT UOTEI9PIA ‘SUdJJoIG UOA UATAAq 39 UIOM ‘D ‘si ,Q ‘Sareuuosiod suoneorununuos sap ja suoneorqnd sap saide,q) 


opuepey lL 


29109 


uoder 


AWD 


Suoy Su0H 


sod e,nbsnf sorjioa 
39U ANO sinouuop 


arensny 


UOISNOSIP US {seseYyD 


+ 


stup-sierg 


stored AWO 


epeued 


IuN-ouwne4oy 


ambmz 


apuewep ins AWD 


assing 


sinauuop ‘Anou opens 


stojred ousedsq 


‘81qo uou 


+ yesnu0g 


AWO UOISSNISIP ua 


stnbo1 uou 


smnguuop ‘ANou 232AI0N 


+ 


+/+] 4] 4+) 4+] 4] 4] 4] 4 


+ seg-skeg 


‘89 ‘pod sno} 
inod AWO LO+LSV 


smnauuop ‘Anou Sinoquiexn] 


stojred syomiquy 
“sinauuop ‘ANOU AWD 


stojred sjanqiqey 
‘sinouuop “Anou aITRI] 


+ 29919 


2PUEU9P Ins AWD 
‘HIA 3y stojred 


stopred ausewelTV 


awsipnyed 
stoped ‘AND 


+ Qourl{ 


+ 2PUETUI 


UOISSNOSIP ua 


att 
jueinoo uou ‘811qo uou yrewoueg 


+ 


stojred + anbi3jog 


auLigidoan + 


stojred + auouany 


II TRI 
2.1nv ATLH-Nuv ATH-Buv 


*)4H-HUV surydAs shed 


sed pz suep sasijeat asejsidap ap sjsay, ‘TZ NU2IQUL 


Hues ne saisosse sonbsiy 


va 


————————— 


s10J Np Jooued ap no onbnedou souesyynsur,p 
99e onbsis un yusjuesgid g ayedoy,p saqurone 
souuosiod soy “GHA 2 Jed soaioazur souuosiod 
Sp OOT Inod OT 8 9 Zauo aysajrueu as anbruoryo 
a aedsy oun (MHA) 4 eed9y,) ap SNA 


‘DA9[9 
anbsti 8 SINaUUOP sap UOISNIOXS, [ B 19 7 
Sap 991S snjd uoro9j9s oun & 29818 nuruIp & 
afpouuorsnjsuen-Jsod ayedou,p anbsu a] ‘sues 
op UOISNJSULI] SUN P SINO9 ne 9SILSULI] JS9 
aJ9,nbsioj ssnerjoaqui yuoWIeI 359 W oyredou | 
‘SIOJOMNOL ‘Sumsues sympoid ap no 3ues op 
uoIsnjsuey Jed stwisuen ong juoanod — (q 1 
D Saygedou soy puardwos GNYN) 4-uou v-uou 
19 g ‘V — samedou,p sodA} xnedtounid say snoy, 
‘TZ neg[qe) ne soroumnug 
juos sed sonne. p suep sosreor aseisidap ap 
$}Sso} ST ‘SITIUdAS EI] op jo ‘L Sa[N][99 8 aureuunu 
SIU9ON9I PJ OP SNIIA sap ‘> jo g saedoy 
Sop ‘EPIS np UOIJ99]9P PJ B JUSAISS SUPS op SUOIIN 
-UPU99 SOI INS SOSI[POI SJS9] SOI ‘OJ[ONJ98 IN | 
V ‘ogsodut ang sioje op mb uorsnjoxe,p 
apouod BJ op jo Sues uos op uop ome} nod 
ou ouuosiod aun sajjonbsay Inod saouejsuoos9 
Sop UONdLIOsap oun Ja ‘SJUSUWIPIIPOUI Sop Jo SUOT] 
-9JJe Sop ‘soIpeyeul Sop 3ST] oun pusrduwuos Inb 
SINQUUOP Sap UOTISeTaS op So1QILI9 op [oNUEU UN 
SIN YOOS VY ‘IUSUUO99I sud syuoweoipsul 
Sa] NO soIpeyeur So] ‘SUOTOOJUI so] ‘sadeAOA 
Sa] JUPU9nO] sajeigues suonsonb sop woul 
-a[889 sano AUG ‘epIs np 30 aINed9y,[ op UOTS 
-STUISUR) BT LR S910088 onbsu 8 sjuowayoduo9 
sa] Ins juouod suonsonb sonne,q ‘owsipnyed 
3] NO PIS a] SUWO9 ‘SOIIpNoed sorlpeyew 
sop ins juayIod mouuop ne sogsod suorsonb 
Sop SouleLIad ‘SUOP Sod op UNIES ap suUOT[N 
-UPU99 Sap INS SEST[e9I SJS9] Op spre] B gnIdajJo 
‘Sues op suop xne juejol asejsidgp 9] Jo “pues 
Ing] Ins sosteuuoNsonb op jo SUOHENIEA9,P PIE] 
B 29SI[E9I ‘SINQUUOP sop uOTde]9S ve] : Sonbsti 
sop uolonpel op seisayens op sodnois xnop 
aqo]Zua mb jeous8 sua) un jso 98esIdop 27 
epeue) ne 988}s1d9p 
ap Jofqo,| JudWAT[aNJOv JUESIE] 
Sa] qissiuisue.y sougsoujed suasV 


‘SOUIEUI9S SOP OIIOA 
‘sinof sep jueinp ssodonue Sues of suep SIATAINS 
yuoAned sjuase sad ap aiquiou uog ‘saL1919eq 
SO] 19 salQyoords sa] ‘sotsyoyoU say ‘soytsered 
So] ‘SIITA Sa] sone sue juouuaiduos xnor 
-DOJUI SJU988 SOQ ‘UOÏEJ SUIQU EI Op sTWISURN 
219 JuoAnod ‘UOU no snuuos ‘sju98e sonne, 
‘suinsues sjinpoid op no Sues op uorsny 
-sued) Jed stuisuen ‘xnonoojur syuase SJUSISHIp 
SZ 9p Snjd jeuuos uo ‘aT[enjoe ana] Y “EPG 
Ud SIOF sIQIWOId 8] Inod opeusis 919 e uoIsn 
-Sued] Jed sorpe[ew op uorssiusuer op onbsu 97 


NOISNASNV ULL 
HVd SHSINISNV UL 
SHIGV IVI Ad SHNOSTY 


‘uoddez juasgid a] suep sonbryeurseyd 
S9ALI9P Sop SJLIN99S PB] Ins sed suoJopseye snou 
au snou ‘aouanbgsuo0s UAH ‘9ILINDgS EI Op UOT} 
-BOIJLIQA Op 90) np Loddes a] suep sepsoge 
919 sed e,u uonsonb one ‘sonbst soo a1inpai 
Inod sinod ud saIsg}eNs sop gWORdJO,[ Op 30 
sonbyeuseld S2ALI9P sop UOHESIIIN,[ & Setoosse 
sonbytoads sanbsu sop jofns ne uoneuxioqur, p 
juswuesyyjns op sed ouop suosodsip ou SnoN 
‘syinpoid S2] IU JUsWOUUOTORIy op sapgo0id 
SOI [Ielap U9 QUIUIEX 9109U9 sed SUOAB,U SNON 
‘SJueIOdWT sjonquaag 
sonbSLi Sap aUIWI09 9JLIN99S EI OP UOTJROIJLIQA Op 
AUOT) AJ Jed snuuo0dal 939 JUO SJI NO ‘SINSA9IOI 
so] Inod Jouuorsnjsuey onbst un ong somndoi 
JUOS S}LIO9p (SoIpe[eU SIT NO) XNoTJOOJUT sjUSseE 
sa] ‘sonbsil sao oxmpai Inod epeur) ne JreJ 
juouaponoe 3sa Inb °9 onbrdxs jo ‘soouonbos 
-U09 SIN9J J9 uOnejuauusne Ina] op sIT[IQeqoid 
gp snUUOD SIN9J98J SO] 1109p ‘Sonbrrogds sanbstr 
gp sisi] oun ajuosgid aJUvAINS uon99S UT 
‘sAed sarne 
So] 9948 UOSTeIedWIOD op oseq oun IU Sues op 
SOAI9S9I S9P 9JLIN99$ EI Op 2INSAUI uN sed JusTeI 
-TUINOJ ou SoJURI[NSoI SonbusNeEIs soy ‘SINDA9IO1 
ap uonendod ey suep ssoudigjjIp sop & SogI[al 


ar 4 


+ s41deuy9 


JUSIOS dU Saguuop sa onb sulow ke ‘sayadwos 
JO S9J9PX9 JUDILID SUOISNISULI] SOP SOIQRIISOPUI 
SIOJJ9 Soy Ins saguuop So] IS OUQU ‘IopIed 
juowaidoid e ‘oouonbosuoo uq  ‘sowuridop 
-OUNUUT sjuored op aiquiou af opduoxo sed 
‘SIN9A9991 9p suorepndod say uOTas JUOWITeS9 
aueA ajuouugne onbsi 9j onb ayjiqeqoid eT] 
‘[R19P Ud 1199p soy oIdeyo ureyosoid 
9T ‘sastemsnpur snjd say shed sap Sues us 
JuauauuoIstAOï dde p SoWIaISAS soy SURP dIAND 
Ud SOSIUI JUaWa one yUOS Inb uoreoriqe; op 
sonbneid souuoq sop aseq eJ juonyrisuos sonbst1 
Sop UOTIONPsl op SOIPIQU9S soIsoyeNs SA] 39 
JUDUIA}IeI] ap SoUIIOU soy ‘sXed aus suostered 
-U09 sap afloyjip Snjd ey onsed ey aquosaidor 
sonbsiI sap uononper ey inod sagAojdus 
SaIsgVNS Sap 9JOVOIJJO,] JONJEAT “sed ©] 


“OHA np eouejeagid e| INS seeuUOP sep siwsue,} juo Shed ¢ sines ,, 


sed 9n9-nod ysd,u mb 95 ‘salgiio SOWIQUI sa] 
JUSST[NN SJI,S onb 39 UOTJBULITFUOD ap jo 2881s1d9p 
op s}so] op soligs SOUIQUI xne SINO991 UO 
sed say] sno} 1s onb sayqeyea juos ou sed onus 
suostereduioo sat ‘snd oq ‘aieday,| op 159 
mb 99 Inod Ins surow stew ‘HIA & UONdIJUI,p 
onbsi1 ne juenb ins snjd o8nf ang ynod uorsoi 
oun,p Jueusaoid Sues oY ‘souieqin 39 SojeiIni 
SUOIS9I So] OUD Jo SAed UN, p SUOIS9I SOJUDIOTJIP 
anus sonbieur $SjI899 sop juouatesa e A 
II ‘O]QvLIBA Sa} 1S9 SOU9IPA9Id EI 19 DOUDPIOUT | 
anus uoreroi ey onb 3a onbsir pueis snjd a] 
juosod mb sousprour p sed Sa JOS 99 ‘Juaanos 
uoiq ‘onb jney snjd na suoae snoN ‘shed 
SJU9ISJJIP 9p BUS OP SOAIOSOI SOP SATILIOI 9JLI 
-nogs eJ 8 juenb sayuegold suoisnjouos sap 1911 
ap ejqissodur 359 JT ‘Soguuop seo op med y 


“OHA Np aouajengd e| INS SaguUOP Sap sILUSUBA] juo SAed Ej Sines , 


‘gjues | ap 


ajelpuow uonesiueB1O. 8p E66) ep Senbijsije}s se] JUsWWE}OU ‘sejjeuuosied SUO!}EO|UNWUWOD 8p je Suoeoi|gnd ep jueueAoid SeauUUOP ep uoyelIdu09 :891n0S 


O0SC E POI 
SyOI 


OOS & OF 
xx LE 


O9STEO 


ç9 


anpua]s - 


QUPIPAUI - 
(0£=) : soddoroa9p nod skeg 


OST 8 S‘O 
"GS 


OOSE B OI 
00€ 


OOST ER 8 


anpusa}s - 


QUPIPAU - 
(OL=) : uawreddorsa9p us skeg 


008 8 LI OCI & ry 
OV TOI 


onpuayd - 
ouUvIpsUl - 1S8q,] op odoing 
JUOP (6=) : UOHISUEH Ud soTWIOUONY 


06 & I0'0 
as 


AURAS 


anpuayd - 
QUPIPOUI - song, | 

op odoing ‘png np onbuyy ‘‘N-'4 ‘uoder 
“ZN ‘oleasny JUOP (07=) : saddo[oA9p skeg 


opurluLy 


assoog 


QUI 


oensny 


Tuy -ouNeAOY 


SIUN-SIYA 


epeurd 


€66L UP ‘SUOP 000 OOT ed sesnandajul sorpejeuw op sinonbieu sop sdUa[BAIIg ‘I NE9IQUL 


Hues ne sorsosse senbsiy 


ssn 


‘sked SISAIP ap sinouuop ep suonejndod soy 
Zay9 ‘(HHA) 4 emedoy,| ap SNA 9] 19 (ATLLH) 
L S9INIIS9 R oUIBUMU stwgone] eT op SIA 
a1 (OHA) O aiedsy.] ep smita of ‘(HIA) 
SUIBUINY SOUSIOIJOPOUNUUU | op SIA 9[ nod 
sInonbreur sop souojeagid ey ajuasgid | neo[qe) 
gt ‘sed anus syes9 sop ajduioxe.p ann v 

‘Q[qIey 1S9 DOUDPIOUT, 19 2SAQ9 
159 doUsTeAQId P| ‘orwspids sun, p ur eT e ‘arjuos 
eq ‘eIQqIe} 159 souojeagid ey onb sioe 294919 
1S9 SOUSPIOUL, ] ‘oI9pido aun,p sope)s siarurard 
Sep SINO9 ne ‘JuepuadeT ‘29A9[9 SoU9pIour oun 
994 118 ap BA 99499 souojeagïd aun nb srupe 
JUSUISTeI9UNS Iso [[ ‘UOH999P EI 8 Joddeuos,p 
sajqndoosns snjd sa juos Inb suop ap siquou 
3] QUIUHJ9p Inb oousplour | 152,9 ‘o8esidop 
op SJS9] So] Inod ‘red SoUH9] xnop sa] nus 
UOTJOUHSIP 91399 se} Op JULLOdUIT 359 [] ‘oouue 
oun jueINnp SIPEJEUI ouN,p sed xneadAnouU op 
siquiou 2] aduoxs sed ‘sdwia} op sporod sure} 
-199 oun juepuod osid9gid uore[ndod sun suep 
sniedde soguuop uorsoyje oun,p no alpejeu 
aun,P SE9 op 21QUOU ne puods21109 SoUSPIOUL TT 
‘SOQUUOP 9IPE[EUI QUN,p no UOIS9JJe oun,p 
ajuioye jSso inb uone;ndod oun,p uoriodoid 
RB] 159 aouajeAgid eT ‘sinauuop sop uorepndod ey] 
SUBP SOIPEJEU Op SOUSPIOUL, [ op 19 soUSTeAQI e] 
ap inoyms puod9p aq ‘S11899 soo op [edrouud 
JUBUIULIA9P a] aJUaseidel — sinouUOp sop sues 
3] — aigtuiaid a1arjeuu ey op sufenb ey] ‘orne oun 
e UOIs91 oun,p ‘sAed sWIQUWI UN suep ‘jo anne un 
e sked un p eioLed Jonpisoi onbsi 9] ‘auLojrun 
yo 90volJo orgtueu ap soonbrjdde juos onbsti 
np uUOTJonpal ap Sa189J2S So] sono} IS SUIQM 
‘BUS OP S9AI9S9I SOP 9ILINI9S BT ep UOTHENTEAS, | 
suep jueyodun snjd 9] Imojoey 9] 9nj1Su09 
onbsu 99 «0 ‘onbsii np uornonpar op sols9yens 
Sa] _soyno} op uoneordde,, seide oinowep mb 
onbSLi 2] 1199p « Jenprsor onbsii » sue} oT 
‘aINS 159 2POuJoU 
91190 IS Juowopnos SIeUI ‘JISod 919 eA 
pen j9] af ajpenbe] inod s[qisstwisues 21peTeu 
EI op Jdu9X9 9[9A9I JUSTATeUTy ]S9,S Sues 9] JUOP 
sInauuop So aipuoider op syounod snou mb 
apoujew oun JHIOAE SUOA9Pp snou 9nb SU9TAUOO 


of ‘SINOIIO sot IOUTWIT? 19 IuoA9gId Inod 
sould ud Blas 9199}UI gsteULIOJUT owsAs un nb 
SIO} oun ‘sJiIsod xnej sop ang S9[9A9I JOS 
9s nb sinouuop soy 1a18aquto1 mod snsssso1d 
un OIAND ud sJoW op 91988n$S ke 9JLIN99S 
EI Op UONLOTJLIJA Op 9IIWOD 9] ‘Sues op sartosol 
Sop dOURSIJJNSUI 9[[JONJU9AQ QUN,p xnaTONOS 
‘SInauuop sop Ulsseq so] suep stwipesl sed 
qUOS ou « SJISOd xnej » sinouUOp Se] ‘epeuRD 
ne gfjenjoe oimey,, Y  ‘uoneuLTyU0. sade 
‘syiisod xnej sop 118} ua JUOISS « SJnisod » sap 
OOT Inod 86 & OS ap ‘asned us 98es1d9p ap 1591 
J] UOTSES ‘XNOTJOOJUI JU988 9[qUILI9A 9] Joodas 
juoanod ‘seo SureJI99 suep ‘Ja siotuioid say onb 
sonby159ds snjd juos sjsa sag ‘uorneuuryuos op 
S3S9] sop Jiqns À Imod (929$) 28n0Y-XI019 EI 
OP SUUSIPEULO 9J9190S EI Op [eUSO 21101210qU/7T 
ne S9AOAUD JUOS SJHISOd S9[9A91 JUOS 9S s1S9] SO] 
JUOP SUOT[NUYDE Sa sno} ‘snyd aq ‘ausueurrod 
uodsej op snjoxa ojins vy sed juos sinouuop 
sot onb jo ‘awiaishs np soirjai jUoS xnerjIut 
288]SId9p op s}so} soy suep SJHISOd sjezpnsai sop 
e juepuodsa1109 Sues ap SUOP SA] sno} ‘epeued 
ne nb Jajou op juey1oduur 359 [J ‘synisod xnej sop 
JUOS 99 : SJIVSOU ‘UONeULITFUOD Saide ‘JUOIOIIA9I 
9s 9IQUOU UIRJI99 un ‘o8eJSIdop op 3sd} UN.p 
ayins EI & SJNISOd syei[nsgi sop e Juepuodsano9 
SUOP S9J Sn0] 24 *« SIBIA » Sjnisod sap juos Inb 
sjuisod sjso} op o8ejusoinod 9] sed owrdxs,s 
goyioads ey ‘sowaye sassnej op ISUIE Josneo 
ap 19 juouurdour Isyou2199p os op onbsu [I snyd 
‘Q[qQISUAS 59 19-In[09 Snjd ‘ouLrepe,p owIsAs un eB 
auguiousyd 29 Jaredwios jnod UG ‘1591 np Yo 
-109dS e] op UONnuIuIp oun,p jusanos oused 
-LU0998,S 9JIIIQISUSS PJ Op UONPIOIQUE auf] 
‘g]jonjoe oiney,| & SO[qISS299 sed 
JUOS OU S}S9} Sa] Sapponbso] Inod no j1ej sed jso,u 
asuisidgp a] sotjenbsay nod sajpeo soyno} jueuu 
-gje39 stew ‘o8esidop op jofqo.| efop iuesrez 
SOIpeyeU! So] JUSWOTNes UOU juosIA Inb onbst np 
UONONpel op saisa}es sep 2IpUSIdUIOO WeIAOp 
ayooidde a][9} auf “Sues ne agioosse 9yLINDgS 
eB] op 2818] sud oysoidde oun Jajdope suo4op 
snou tonbinod 359,7 ‘Soins JUsUINTOsqe 219 
juoanod ou Bues ap S9AI9S9I SOI ‘SOTQISUSS S91] 
a8eisidap op s}so} sop gisyeu onb yey ‘9199)9p 


4 


+ saudeuy9 


ang jnod ou ‘quasaid 359 [Is aUIQUI ‘oU9SQUE, [ NO 
sdioonue,[ sjenbsap r59p-u9 u01999p op sms 
sop jo sonbius8que suonerieA sop ‘onbisojolgs 
aouaje] op SIPOH9d sap  s0UudjsIxo/] 
‘uodder yuasoid 
np [ oxouue,| & ‘AJLIN99S PJ OP UONRIIFLIOA op 
g1wWoD np yoddes np 9 negjqe} ne D ed] 
ap SIA np sSdioojue so] Inod so9nsnit 
JUOS SJS9] Sop AJIJIQISUSS E] SUEP SOOUSIOJJIP 
Safe) ap Soouonbosuos ssT7 ‘un ev burs ap assed 
aiquiou 99 ‘(OI Inod 66 ep sI][IqIsuas oun,p 
159] Un 994AY ‘UOI99J9P PJ R Joddeuyo9 ,p soq 
-Hndoosns juos saqio sdioonue,| no ouag8nue I 
Juauusrnuos Inb ju99 Ins suop buis onb oryrusis 
001 Inod 66 ap auiqisuss sun ‘ajqissod onb Ans 
Issne J10S uop 2] onb Inod 29499 ayIjIqisuss oun 
I1}Jo juonbosuos sed ju9AIOp Sues op SUOP SSI 
INS S9SIJIN SJS9] SA] “STO QUIUIO9 dIQPISUOD JS9] 
af onb synisod juawia]|e91 suopueuy99,p 28e1u99 
-Inod 9j sed ainsou 9s js} un ,p 9JIIqISUSS BT 
‘JU9ISU991 XNOTJOSJUI JUdSe | Op 
aoussaid ey onbiytoads uoÿez op 1onbrpur sed ou 
‘yuonbgsuood sed ‘Ja sjuoge sarne p 3948 99SI019 
DHATJOUII QUn Jojuosaid juoanod soWsTURSIO 
-OISIU ap SUSI] SUN & JUPSSISPYI SdIOONUE soy 
‘snjd oq ‘Xnonoojut Use| ap soussaid BT uou 
steul ‘agssed uonsoyut oun yuouayduts onbipur 
sdioonue p souosoid ej onb jnad as [I ‘anno uq 
‘Xnonooqui snd 9j 159 ju98e,[ opjonber juepuod 
aporiod vy] e stojsed puodsari0s ja « anbisojolas 
99U9JE] op sported » auwuumou os sd] op 
OITBAISIUI 397) ‘(SJHPSQU JUOS SJS9] SAP SJPJNSOI 
SOI) S91999p ang Inod sajuesyyns Sayquenb us 
sdioonue,p sed aquosaid ou stew asnarjoo jui 359 
auuosiod vy spponber juepusd ‘sdioonue.p uon 
-onpold ve] 19 UOTJSAJUI | SU opotied suIeyII9 
aun 9/N099,$ I] ‘So}UI] Sop 9J10dWI09 9fj9 stew 
‘ajueinos snjd 8] apoyjou BT 3S9 sdioonue p UOT) 
-09)9p PT ‘(UonoaJur aun eB ssuodoi UD sayinpoid 
soutg}o1d) sdioonue,p usiq no (sdioonue 
Sop HAIR... 10 UOTONpoid ke, anus 
jueAnod 39 Xxnaoojul juo8e,| Ins ojuasgid 
ourjsqns) au98nue uN.p UOIJ29)9P ke] INS 
[e19ug3 ud juosodai sjSa] sad) ‘OLIBA QILOROTIJO 
Ing] 19 ‘sodA} SIOAIP op 1UOS SQUTUIeIUOD Sues ap 
SUOP So] Jorodal e JURSTA a8eISIdgp ap Ss1S91 Sa] 
‘Q[QeIISOPUI ONsst oun 
juvUTe.NUS ‘(UIO] snjd uonsonb vias [I UOp) anbn 
-AJOWI9Yy no sUNWIUT UOTOKSI aun, p sIITIqeqoid 


BJ Ins JONJJUI juswayese jnoed In2A9991 np g]uUesS 
ap 1819,/T ‘IN949991 Np sduajodwWosdouNUIUI | ap 
JO 9]URS Op 1e}9,] Op ated ua puodep ‘In249991 
QJ Zoo sIpeyeul oun no snbrxo} s0u9 un Jasned 
e 12 ‘UOIJBAIOSUO9 PI J9 WOW} 9] JURpuod 
Joydyjnur os R 39 OIAIAIMS B 9119)92q PI ap 
gyoedeo ey] ‘suinsues sjinpoid sop uoreoriqe} 
RB] op SINO9 ne JOHNIHUIS JUoWsTesa Juaanod 
soligjoeq S9T ‘ouWsIURSIO,| Op 9SUSJ9P op 
SOUISIUBIQU So] Jed soguTUNI[S JUsWOpIdes juos 
Inb ‘Sues 9] suep soLigjoeq op ajuanbosqns uor 
-elguad 2] op 19 JUap 9uN,p UOH2EHX,[ Bp o1INS 
Jed nusams ynod mb ‘(Sues a] suep Salis19eq 
op osesessed ooussaid) o11O}ISUeI} aIW911919eq 
aun,p asned & no INauuop np neod op 2p097ed 
oun Jed Sues op SOAI9S9I soy SUPP JUSUWI9J9OIP 
JoNIUl,s juaanod songjoeq sop ‘odwoxe 
eq ‘sues op SoAI9S9I xne SJIJe[o1 sonbst1 
sone. p UOTELUNS9 | & JUowareso juUonbrI{ddes 
SO[QUIIBA 49 SINOJOEJ S99 OP SUICH9 
‘UOTJPOIPAU PJ NO sIpeyeUl 
ey] sed I[qrejye so suInsues syimpoid sap no sues 
np JUPA999OI SjJuoned sop oiTeUNUIWUT SUSAS 
9[ ‘seo XNOIQUIOU op SUP ‘[e}e} JUOWOpIdel 
919 WeIne ‘stojomne ‘Inb ajues op 879 UN 918[euI 
SIA ap ooutiodso onsuoy, snjd oun SnplAIpuI 
xne JUoInsse 9ISO[OUU99] ev] op saisoid saq] 
‘Iasuevyo JUaWayesa ined In249991 np onbisAyd 
1219 J  ‘XnoIJIUI xneasanou op ke Jojdepe,s 
ISUIE J9 SUOeINUI Sop Imqns juaanod sougsouled 
sjuose sol ‘snid oq ‘juosueyo sonbi3 
-0[099 39 Sa[PJUSUIQUUOIIAUS ‘sonbiSopoiogjout 
Soouepua] soy onb 30 snjd ua snd ap 
juoseAoa souuosied say onb dosed ‘(sanbrnsnout 
no soanbi}) simdjodA SIN9[ sUIWIOD Jn0] 
‘ToLeA jnod sougsoujed sjuase sap onbiydess093 
uontedor ey ‘anbstr un Jajuasgidai 
Jed uly yuatelinod stew ‘oJ[onj9e 91nou,] 
e epeued ne sed juaanon os ou sonbnsnowu 
sop no sonbn sap sed stursuen SNITA sures 
‘orduioxs JP4 ‘’SnsSop-19 Salounus s}UOUINsIe 
xne Sosuodoi say Joyipow ap sorqndeosns 
sinajorvj ap ajduos ua osud ey a81xo onbsu 
np ojouuorstAgid asAyeue sun, p UONPSIEAI BT 
“O[QeIISOpul 
ONSSI ouN B UOIJOOJUI | (Z ‘WUase,] JOUTUITS Inod 
soudoidde s1etueu ey op sed 118891 au In249991 
np SJPJIUNUUUT osuraisks a] (9 ‘I9)99JUI ] 
nod Ja IN9A9991 NP SUWUSIUPBIO, [ SUPP UOrPIdoi 


Hues ne ssisosse sonbsiy 


oz 


nn 


op MWoAnod uos apres juo8e | (¢ ‘sumSues 
syinpoid sap no SJUPNJSUOS sap UONEAISSUOI 
op 9 JUSUWIQUUOTOIF 9P ‘JUSQUE ap sapgooid 
xne JIAINS JU988, (p ‘Somooyjo o8esidop 
9p S}So} Sop unone Jed 919919p Iso,U juo8e,] (¢ 
‘onbst1 R Sjuowoyoduos ap anbneid ey no 
soseAOA Sas ‘ojues BS ins jue1od arreuuorsonb 
ne sasuodgi sas sed ‘uonoeygs ap ssrpeuuou sns 
-S2901d np sinoo ne onjoxe sed so ,u Jo (orpeçew 
op ousis unone ajuosaid ou) onbrewojduwuse 
sa quuosiod ey (7 ‘Sues uos op uop arrez op 
ajqndsosns epeueD ne ouuosied oun,p 3ues 9] 
suep Juasgid so ougsoujed yuase | (J : syueAIns 
SJUOUWIQU9A9 Sop 9JIIqeqoid ve] IOUTULIOJ9p Op 
uo ‘suInsues sjinpoid sap no Sues np 710591 mb 
auuosiod oun Ins 9[QUIIS9pUI joyjo un Jed yuow 
-9][991 BiINpes] os [oquaJod onbsi un Is OARS 
mog ‘« ouInsues » ayIp aseyd e suasoyjed 
ju98e no} Jed sagovuoul JaAnoN as juoanod 
SURS OP S9AI9S9I SAT ‘OUINSUES UOIsNjsuey ed 
SOSNIIJOOJUT SOIPEJEU Op UOTSsIUsueN op onbstI 
a] aduoxs red suouaig ‘salqeliea op 2xadu09 
ojquesus un nof ua jour sAnoIpeid spoyjouw 
RB] ‘Sonuuos Xn9p Sa] $9jno} juos onbsi np uor 
-ONp91 op saisajyeNs sop 9JOPOIO,] 19 SHJOOJUI 
sInouuop ep uonJodoid ej anbsIo] sonusjqo 39 
juaanod onbsii np suonewmss somo[row oq 
‘sonbsii sa] 110A91d Inod uonest[NN Ing] 
OP SOW] SJ 19 SaguUOP ap sajqissod s291mos 
Se] Wogp syNgs EI op UONRSGL9A op AHUON 
np wodder 27 ‘sajgjdwoour juos sosuuop 
SOI ‘JUOUI9[ES9 19-SE9 99 SUPC ‘29PUO9I9S Fk] INS 
uonuaNe sou 9110d 19 spoyjaw a1aruaid e] op 
QOBOTJa, [ JUIONSAI We] 27) ‘SUINSUES syinpoid 
Sop NO SULS np UOTJeUTUIe]UOD P| Op NO ouINSues 
ourrqneduwuoour | op juei[Nssl sa[qeiisgpul 
SUOTJ9891 xne juenb no ‘SUOISNJSUEI op SI0A 
sed soipejew op uorsstwsue op xne} ne yuenb 
‘SO[QUIISOPUI SJOJJO Soy Ins SAJe[dWO9 39 SoIQUI] 
soguuop ep aoous sed asixo,u [I,nb astogid 
JILINDYS PJ OP UONBOYJLI9A Op JO) np Hodder 
JT ‘epeued ne AUES ap SOAIOS9I Sap 9JLIN99S 
BJ Jonyeag,p use,s [I,nbsiO] SaJUepIA9 woul 
-algijnoried JUSUUSIASP SUOTBI9PISUO9 S97) 
‘JUSUW9IOSI 
asuid ang yop ou 30 onbsur np astogid oinsoul 
ap sUUOp AU SapOuJau sod op sUNONY ‘SAJUUIT 
sap jusiodui0d sopoyjew xnep sad ‘SaJues 


“JNSuI seguuop op osneo YW “jUo}UOWSNe sJr nb 
sIqeqoid e] JonyeAg & 190 sjanjuaag sonbsti soy 
IIOAZId R 9SISUO9 9PUO99S BY *SJUSUIOUDAD STAI 
op sil[Iqeqoid eJ Ins Jonjjur 8 ogIURUT op 98ueuo 
yuo snssad0id soft no suIajscs a] ‘s}uoWIOUDA9 
S90 siIndop ‘IS Jonfeag & 39 ‘snudAINS JUOS SJI 
puenb 39 saouejsuooso sajjanb suep JourULa\9p 
BR ‘SoIqUIISOPUI sjojjo,p odA} of 10 oiquou 
9] INs saguUOpP sop JIU9JqO kB 9JSISUO9 dIgIUIOId 
UT ‘suodsey xnop op oimsour os onbsii 97 
‘anbsi 9] 12198 mod sapoyjeul op Jasodsip 39 
‘uontsodstpgid ey inod onb 39779, | mod jue) ‘uon 
-e[ndod ve] op sodnoi3-snos sa] sno} Inod sueur 
3] 159 onbsi 9] Is MOARS ‘aquoui8ne anbsii a] Is 
Je][NSOI NP JJIAPIS E] SUIUIO9 SIN9J98J op 9Jdw09 
Itu9} Invj [] ‘uonsonb us onbsi np soueyrodur | 
op uOrjen[eA9,] 30 onbsi1 op 2189p np uon 
-BWUrJS9,] ‘onbsti op 991n0s$ onbeuo op uoniuryop 
ey nof ua jour [egos onbsi1 np uoneneA9 7 
‘SUIJ S99 B JoSI[ON & 
S1S9] Sd] 19 SINQUUOP SA] ZOU9 191S1d9p 8 soIpeyeur 
SOI ‘SINQUUOP Sop JUSUISNIOAI Op 291N0S EI J9 
IPOUIOUW EI] : SOJUEAINS SUOISI99P Sap JUSUIAJOOIP 
Sal] puodop soi8ajens soo ap 9)I989IJJa 


‘J9[Nn099p us JuRANOd sonbsri say a[qissod 
snjd 9[ a1mp91 e uoÿeJ Op suINSues snp 
-o1d xne no Sues ne JuoWooR[dwial op 
SUOIINTOS Sap no Sjnnsqns sap ‘Ioduus | 
jueae ‘orpuojoidde uorençeAs oun 
e ojduoxo sed juepgooid us ‘sjuaroz}ip 
no xngoanou SonbsiI op 991n0$s oun 
Ino} Ina] Be sed juonnsuos ou sonbsr1 sop 
uolONpel op sorsgyeNs sa] onb Jemnsse,s © 
‘syinpoid so] Joinjyeugp sues 
sonbiSo[oiq sju98e So] JOATIOVUT Inod 9[q 
-1ssod 998917; snjd ey jos nb juowayren 
ap odeig oun auoduwuos surngures sympoid 
sop uorjeoriquy et onb 99 & JeJJOA O 
‘UOISNJSUEI] EI & SAN 
-n99SU09 SUNUIWT UOH9B9I 93NO} JIA 
R OIQIUPUI Op ‘IN9A9991 9] 19 InoUUOp 
3] enue 9yjIqneduos ef ap Joinsses O 
‘sonbrxo} 
SQoURISqNS op UOTJE[NUINIOV [ JOIAD & 19 
ynpoid np ejewmdo gitAnoe oun Jornsse 


e uode] op WNUIUIU ne 9JINp9al 
IOS SJUBNTSUOD Sas op no Sues np 
UOTVIOLIS}ep e] onb jd ‘UOTJBAIOSUOD 
ap Siuoidissi soap no sjroiedde 
sop J98JU09 ne no ‘JUS 
np juououw ne sonbiwuiyo sjinpoid 
sop sed no sonbiSsojoiq sjuose 
sop red ouiwejuos sed Jos ou Sues 
3] onb orgue: op ‘auyenb oyney 
snjd 2] op yuoros Sues np uoreA 
-I9SU09 9P 19 JUSUIAJIPI} 9P ‘9}D9T[O9 
ap snssadsoid Say onb 99 e ISIIRA © 
‘sougsoujed 
XNOTJOOJUI  SJU98E,P UOI29)9P 
ap S1S9] sop & SIUMNOS jso 3ues 
3] ‘Jronoer stoj oun,nb Jemmsses D 
‘uoT}OaJe ouN Jasned 
op 19 IN9A9991 Ne SIUISUEI 39,P 
gjqudaosns xnorjoojur juose un, p 
‘Sues op uop 9] suep ‘aouosaid EI 
ap onbsi 9] alinpai op ejoued mb 
sInauuop sop sgiidoidde uonosjas 
oun sed ‘ajqissod onb ins 1ssne 
1S9 I]Jlondo1 Sues 9j onb Joinsse.s D 


: JUSUULUBJOU ‘soIsa}Jes op SIQUIOU UTe}IOD 
UN 9JSIX9 [I ‘sonbsu soy SINP9I Nog ‘oJqis 
-sod aonb sairejytinogs Issne Sues Op SaAI9S9I 
So] OIpusl e& 9JSISUO9 Jap oY ‘dsayod 
2IHOU op SIOU sd onosqe 9JLINn99S eT 

‘Sonbsi1 sop juouiare89 auodwos Jassed 
U9,S “SOTA SOP JUSANES SOJ[9 SU, p sIqUIOU 
uog ‘oouur anbeyo sairessad9u JUSTIA9I 9S 
SUOISNJSULI] 000 OSE ‘epeUuRD Ne S990)99JJ9 
yUSWaT[onNIOev juos mb sapnur suoisnzsuer 
op SIQUOU 9] auoduI nog ‘sallessao9u 
quos syr,nbsio suingues synpoid op no sues 
op Jonsiurupe sed ou op yey 91 auoduwos 
aonb onbsii 9j JoInsow jney [1 ‘sdwiay 
QUIQU UA “JUSALIOp us mb sympord xne jo 
Sues ne g100sse onbs11 op neaalu a] a[qissod 
aonb juoulgsiogid Issne IonjeA9 jo JOUTW 
-19J9P Inej [I ‘epeued ne Bues ap sodrasal 
Sop AJUN99S op 9189P 9[ 2IJEU 
-U09 INog ‘onbsi1 ap aouosqe. | 
QUUO9 SIUIJEp JS9 9JLIM99S kB 


pBues ne 
s93190Sse 
sonbsiy 


ÿ AYLIdVHO 


Bues op sonsosoi sap @uli9}SsAs-snos SL 


$$$ eee ‘i 


‘sone no sonbnnoseureud 
sosuidanua,p soidne sogjouyoe ong yuaAlop shed 
sone p yueusaoid euseyd op anied e soredord 
sympoid op sojqejou sagquenb sop ‘epeuerd 
ne suinsues sjinpoid ud sulosaq Sa sno} & 
aipuodai inod euserd op yuouwesyyns sed uo] 
-[IONDOI QU STOUUOISNJSULI] SIDIAIOS So] SUIUIOD 
JA “ABNOY-XIOID el] Ip UUdIPeULdD 919190 EI 
998 gssed Je.UOD UN Pp NVIVA Ud ‘S[OUUOISNISUBI} 
SO9IAI9S sop JUPUSAOId euISe]d 2] oUUOTIORIy 
nb stuN-S1eJA sop ssudorus oun 3S9,7) “sues np 
JUOUIUUOHOEIJ 9] Inod am$IeAUS p UOrEIIEJSUI 
ounone ajdwio0o ou epeurd J ‘e[[0n19e 91nau,] 
V  ‘« suonoeiy » no « syinpoid » juarpodde,s 
juaypnsoz ua mb sourg}o1d op sanuoouos se] 10 
‘« JUOWIQUUOTOUIJ » OUUIOU 9S uorjerodo 9799 
‘XI 19 TILA SIN9)98J soy 30 soulpngo[sounwuwt 
soy ‘UIUUNQIE,[ JUOP ‘sourg}01d ap S2HUSIUOI 
SIOAIP sop ‘euseyd np simsed e ‘uoneonqe] 
B] : XNCOO] UOISNJSUEI] op SoUsO xne Nb simoy[re 
yey os Sues np juoweN np onmied ouf 


LE 


€ eayideyod 


*SAIIESS9QU S2INSAUI SA] 21pu9Id ynad Jo 11948 
19 ud InauuOp 9j ‘JHISOd yeNso1 anne un,p 
DITENIUSAY, | SUB ‘S9NJ99JJ SIO[E juOS À so[q 
-Isuas Snjd UOTJEULITJUO9 ap SJS9] SOG ‘PMEHO B 
‘S[QUOISNJSUBI] SOOIAIOS Sop [eUIS 9110J210q2T 
ne sgfOAud JOS SUES op suUOT[WURYdE sop 
‘9]00JUI 219 ossind Inouuop 9j anb uorneosrpur sun 
e À IL,S ‘aseysidep op sisaj sop uednjd ey] Inoq 

‘XNB90] UOISNJSULI] 
op somusd jdas-xIp sop unoeyd suep onjooj 
-J9,S dIOJeIOQe] Op JIPABI 97 ‘sINoUUOp sop 
QSIVULIOJUI 91SIS91 9] SUBP QUBISUOD JS2 JOU 
-9USTASUdI 99 Ja ‘Sues UOS op UOP aire] snjd ned 
QU INQUUOP 99 ‘9J99JUI JS9 INQUUOP Np sues 9] IS 
JIp Juauanne ‘JHISOd 359 S1S9] Sop UN,JIS “ISO 
-D9JUI,p AUSIS UNONe JUAJU9SYId au SaJ[e 189 ‘UOT} 
-B[NOIID Ud SOSIUU 2139 JU9ANOd sJNeSOU Sno} JUOS 
$]S9] SO] JUOP SAJIUN Sa] SANS “sasnatjdaJUI SOIP 
-PIBUI SOUI]I99 op 988]SId9p op s}so} sInaIsn[d 
e SIUINOS JUOS SUPS Op SUOJ[QUEUS9 sop ‘AJIMSUA 
‘Sogjonbno 30 « sogdnois » juaw2)991109 
JUSIOS STOUUOISNJsuel] SOOIAIOS sop JUEUSAOId 
sues op soqun soy onb yueyodun juowow9nxs 
OUOP 159 I] ‘aTeIeJ 919 In] op sjqudoosns uon 
-de9g1 aun Jajuosoid jnad sudIS say 9948 saTqued 
-UIOOUI sougsTjUe Sap JUPUSJUO9 Sues Np. 110501 
Inb juoned uQ ‘Sues 9] Suep JUOWOT[OINIeU 
JOANON 9S juoanod Inb siormnoned sougstue .p 
douasaid 8] NO sdUaSgP | JUDALIDSp SOUIQISAS Sad 
‘UN 1 OV sowiaisAs soy UOTAS QUIULIAJ9P Iso 
uinsues odnois 9] ‘pioqe.q ‘sasAyeue.p SaL9s 
XNOp  S9SILINOS JUOS sayIUN SaINe Sa] sono] 
‘9SI[On 2139 sed lop ou guUOp Sues 9] aonb quenb 
-IPUI no SIJduSI uou uoIsn[oxa-07ne P SSII] 
-NULIOJ xne S99190$SSP SAJIUN sayz S9)N0] JINN9p 
19 ‘S9JIUN SA] 19 UOISN[OX9-O]Ne , P SITR[NULIOJ S9] 
ouedde amo0jelogey] a] {no} jueaAY ‘sosAjeue Inod 
S9A9[91d JUOS suoj[nuey99 sep ‘aseigyde red uop 
un Pp no [8]0] SUES dp UOP UN, P 9SSI82,S II, NC) 

‘Sa9sindo juaAnoS ju0S 
‘simof buts aonb jusarssuos as ou mb ‘soponberd 
OP S9AIOS9I So] Jeo ‘ajue]lodur isa osgroud 
-OJADOQUIOIN] PT ‘UOIE[N8809 ap SINAJOEZ soy 
J9 SOUI[NQO]S so] ‘ouTUING]e,| SUILUO9 ‘souTg}01d 
9P sgMUSDUOD op UONPOLIQEI 8] & Yas Inb eu 
-sejd np wed opueiz oun yrumoyz ssarsydeuwuserd 
ey  ‘(ononberd oriugis mb ‘ay{ooquoiu 


ap) osarouydoj{soquoig ve] 39 osaroydeuserd 
Be] JOS sjueinos snjd sa] osaioyde p sod4j 
Xn9P soy ‘[810] Sues op InouUOp 2] anb juaanos 
snjd Sues uos op uop are] ynod Inauuop ap odAj} 
90 ‘sa8nol Sa[nqo[s ap sed }182,S au [I AUOT) 
‘29SI[NN UOU uorjlod ey, Inouuop ne 999 
-UI9I 19 N[NOA JUENJIJSUO9 AJ JUQSUIA[NOS dT]TONdII 
‘sues np Sjuenjsuoo sa] ados ‘nunuos us 
“mb osaroude ve [roredde un suep Jessed sues uos 
JIOA INQUUOP JJ ‘OVS UN US [P]0] SUES Op TW (SH 
ap JUSWI9AQ9Id un, p naïf ne ‘SIOJaMNOL, ‘[810] 
SUPS J] JUPUIQOUO9 9199 & onbruepI 3S9 UOTJUDA 
-IOJUI 9IQIW9Id 8] ‘IMQUUOP a] Inog ‘aseigyde 
Jed Sues np I][Iondel 8 SOUSUIUIO9 JUO SJAUUOIS 
-NJSUBI] SOOIAIOS SOI ‘)L6I SOQUUE SOI JURpUdg 
‘[B90] UOISNjsue op 21JU99 
ne noi] JUO UOIJBAIOSUOS EI] Op 30 JOUVE 
np sode]o soy soynoy, ‘[e]Idou,] & IoAUS Ina 
e nbsnf soudoidde simelodua) 8] 8 S9ATOSUOD 
19 sone sop Sun So] sayoejep ‘JUSUWIOI[ONp 
-IAIPUI S9J[29S JUOS SES SOT “S9ULIOJ OUISAS 
ud sinofno} ‘JounSIp ovs un sUep 992]d SIOfe ISO 
juesoduwuos enbeyd ‘ayisusp Inez uojes soredgs 
ISUIB JUOS SJUENJIJSUO9 sas ‘9SN98NJIU99 
oun suep UOIJP]JOI op 9910] SUN ke SIUNOS 
19 Sues a] ‘OlIPauLIQqui onbrwimnyoa 9sseu 
oun jueAe soue|q Sonqo]g So 30 soyonberd 
Sa] ‘SU9P SUIOUI AJ JS9 EUUSEId 9] 19 Sosusp snjd 
Sa] JUOS Sa8n01 sapnqoys soy : onbrumnjoa ssseu 
Ingj Jed Juongunsip os suIngues sjJuen]suo2 
SY] ‘21I0]2I0QE] Ud guedgs 159 [e}0} SuRs IT 
"AI[PNIUSA9 UOTJEUIUIEJUO 
oun & jo JUEIQUUE IIe | 8 Josodxo,j stewefl sues 
sjuen}jsuod Ud uoreredos es jd [e}0] Sues np 
JUDUIDITeN af aInsse nb « auLI97 » oug}sAs un, p 
otured yey oes 97 ‘(uone[n8eos e] juayogdus 
inb sjuoge) sjue[nseoonue sop jueuajuos 
onbnsejd op oes un suep 3ues op JW (St 
9[[I2n991 UO ‘[e]0} SuRs op AJIBUIPIO UOP UN In04 
‘JOMUDAD IN9A9991 9] I9J99JUI 39 JOUILEJUO9 
a] Jelimod ‘oaojoid Sues 9] suep jiessed 
[ES ‘mb Ja imouuop np se1q 9j Ins juosaid Jre1es 
Inb swuSIUPS10-0I9IU 1NO} IOUTWITS & 9SIA 9deJ9 
9199) ‘IIINSIe | 2919SUI BIOS NO SEIQ NP UOIS9I 
PJ SIOJE 9J99JUIS9P dIQIUIIUIT  ‘2[QUUIJOUI 
jEnayne; un no }T UN IMS 98uOJje,S INaUUOp 
a[ ‘Sues op UOP 9] SJIPIOJUI 2JQUISS QU UDI IS 


Bues Op seA1SS91 Sap aule}sAs-snos 


9b 


————— 


“SSTTON ong 
sed yop ou sues uos onb ‘orne oun mod no 
uostel aun Inod ‘JoyusIs op InouUOp ne JouLIEd 
yUSUINIOP 29 : JINH9P nO suolsnjsuey sop mod 
SIM 219 Wop Jouuop 8 ajgidde_s pr nb Sues 9] 
Is onbiput [I janbey ins ‘uorsnjoxe-oyne,p Januap 
-Ju09 arepnuuoy un jrjduor mouuop of ‘uyUq 
‘USUIOIEQISA ‘SIOJ 2PUO99S oun saagsod juos 
HIA ne syyejor onbsu e sjuetuayioduuos so] jueu 
-Ig0U09 suonsenb se] ‘suorsiosid op snjd nuajgo 
Inod suonsonb sonne p 1osod jnad 39 sasuodar 
So] 9HU9A Inb SJIULUI oun 9948 onAoHUu® 
oun ossed [I ‘“areuuonsonb 9] dures e Inouuop 9] 
onbsioT “HIA SI Jed uonoaqui p onbsu un rasod 
ap Sajqgndoosns sjuowayioduuos say 3109p mb 
‘PIS 2] 19 HIA I Ans juerdop un juowayese Wo0dSaI 
IMauUOp I ‘epIS np ajqgesuodsar juase ‘WTA np 
UOISSIWISUL] OP d}I]IQIssod eJ op UOSIeI UG “oUSIS 
3] 10 durer oy ‘IT OI IE ‘HIA I Jed uonoaqui p 
sonbsi1 say Ins sastogid suonsonb sop studuioo 
A ‘saipeyeut sop & Jasodxe.| JueAnod ssuowroyod 
-LUO9 SUIEJI99 J9 [an]9e AJUES dP Je}9 UOS INS JUE] 
-10d sreuuonsonb un 10591 inouuop oJ ‘oyinsu4 

‘sasAjeue sop Inod uop np Sa4aaid suorrn 
-UPYO9 S2] SNO} 8 J9 UOP Np sagauap suoNeIedgid 
Sa] SOINO} B ‘Sues ap oes ne ‘UOP Ne SAI[OI SJUSUIMNO 
-OP Sd] SNO} B gYyoRHe JS9 (JUPI[O907)NE INS S9LEq 
e 2p09) onbrun os9urnu 29 : gUBISse JS9 IN] UOP 
ap 9JIUN,P O19UINU UN JUAUIOUI 29 YW ‘S[OUUOSIod 
SJUOUIQUSIOSUII Sop JUEUSJUOI uondiosul,p ory 
-NULOJ UN Jjdurer Inouuop Nesanou ST ‘ONSISOI 
ne o1n8l} JUOWQUSIOSUSI 29 ‘UOSIEI onbuos 
-jonb oun mod Sues uos ruuop ynod ou ouuosied 
aun IS ‘SINQUUOP Sap 9SHEULIOJUI ANSISOI 9] SUP 
JLIOSUT 389 [LS SIJLI9A 19 9[[I0n992,[ UONdLOSUT, | 
e agsodaid ouuosied ej ‘Sues op 91991109 oun & 
ajuosaid os Inouuop a] anbsioy ‘Inouuop onbeyo 
mod atains ang Wop mb o9srjeuuou sinpgooid 
oun gidope juo sjauuolsnjsuer SOo9IAIS S9T 


SUNANNOG 
SAA AAATAd INVS 
AC LNAWALIVUL 


"S[SUUOISNJsue) SOOIAIOS 
Sop 9SILONU9, | Jed epeuedg np sopriydowsy 
xne OJIoJJO 1so mb ‘ournsues uou aur8r10 p 
‘JUBUIQUIODSI JJLJA IN0vJ op uoneredord 
a]JeAnou 9jno} ouN,p uoroofur sed 39 ‘ouais 
nea | 9P suep soenjsuodal 39 9[98u09 ewISeId 
op JueusAoïd ‘XJ NO [ITA In91987 op (ploy e 
aseyogs red onuajqo oipnod ‘p-8-"9) s9s1prydoÂ] 
uoneredoid oun,p uonoofur red ‘(yy ino1oez us 
WOYEp un mod) gfesuod siejy euuseyd op no (TITA 
IN9J98J US WOEp un Inod ‘TI[A IN9J98J U9 ao 
uoljoedy oun,p uonedioa1d red soredgid) sayrdro 
-91d0A19 op uorsnjsuey sed ‘(o9eotyjout j101nJd 
UOTJUSAIOJUT) eUUSe{d op uoisnysuen Jed : 9110 
-BOIJJO,P JUBSSIOIN SIPIO Ud ‘SOIQIUBU SOSIOAIP 
op sored] og Juaanod uore[n8e09 ap sine} 
Ud SJHOIJ9P say ‘WWouOANIEdsar ‘soyonberd op 
1° ‘(a1Ie[nqo]$ 10[n9 no) sasno1 sajnqo[s ap 97 
-U99U09 ap ‘euise]d op uorsnzsuen Jed s998L109 
ang jusAned suonengis SSIQIUWIOId ston say “uot 
-b[n8809 op (S)IN998J Ud HOH9P (p 39 ‘oIpeyeu 
aun & np Juowoerau98 ‘soyonberd op zenbopeur 
aIQUOU (¢ ‘oIpeyew op no 9SISINIU9 sap 
‘EUINVI] Op SE So] SUEP JUSWIAINOIIEd ‘sosnol 
sajngo]s op jenbopeur siquiou (7 ‘orsimimyo 
oun & no EUUNEI] UN & 9AIJN99SU09 JUDWETeIQUS 
queodun eusejd op ownjoA un,p oped (] 
: SOJUPAINS suOTJeNnyIs oNenb sop oun, suep 
AIBSS99QU JO[9A9I 9S ynod UOTsNjsueN ouf) 
‘asneo ud 359 Inb XI 1n9J92J 
9[ NO IJJIA INOJOUF oJ JS9,9 ‘sed SOIUI op suep 
ynes “(IITX I Sinojoej) UoTJe[NSevOd ap SIN9JO8J 
sop un Ud JIOIJ9P uN.p a[nso1 Ido /T 
‘sjuououSies Soy 19J9118 e JUONqINUOD mb 
‘UOTIL[NSVOD op SInoJoe} sone jo DUQSOULIQ 
gl 19 ‘sdioonue soy aryed yuo yUOp sourpnqors 
so] ‘uUMBues OUINJOA Np USTUTeU 9] amsse mb 
‘Qurumnqye,| : Juoumejou ‘sonbrue310 sssoduros 
sined op jo soutgjoid op ouueS 91s8A eun,p 19 
s[as ap ‘nea,p gsoduios 759 eused a] ‘saporod 
son3uo] op Juepued 9AI9SU09 Jo 998009 ang 
ynod tnb ‘eurseyd 9] ‘apinbry arred oun pusrdwuoo 
Zues oJ ‘sare[njeo Sjuenjsuoo sap snd ug 


‘Do CT B sinof burs 
JUWI9[N9S JUepUad S29AI9SU09 919 juoanod 
sononberd sa] 3, + e smof burs-quan juepusd 
So8nOI So[nqO[S Sd] ISAI9SUO9 op JU9] 
-JouLIod snou auuaIpeuro UOTe]UOUIO[SOI 
EI 19 aJanjoe 2I80[OUU99] PT ‘UOISNJSUEI) 
EJ JULAB ‘SUINSUES SJUPNJIJSUO9 sop UOT} 
-BAI9SUO9 Op 2POLI9d ke] SUIULHAJ9P SON 
ap sodA} S29 ap Un9EU9 9P SIA Op 99NpP PT 
‘UOe[n8809 ap SNSS2901d 9] ISUIE JUPÈIOUE 
‘oInssSa]q aun JayeUI[OO Inod JOIE uN,p 
uOTJEUIIO] BT & JNOJINS JUONQLIJUOS SOIT 
‘sinof jIny UOIAUS ,P SIA ap 99np aun JUO 
sayonberd saz ‘siIA soy aIW0 ‘orjauod A 
mb 198uen9 sdio9 3no} 21ju09 suwISIUe310 | 
21pU9J9p eB juowoediourid jU9AISS SII 
‘Soguue sinoisnid e soinay sonbjonb ap o1p 
-U9]9,S Jnad oIA ap 991np Ina] ‘adj 9j uores 
: DJ9ULA 9PULIS QUN 9JSIX9 UD [I ‘SOUCI 
so[nqo$ xne juUen() ‘QUIWIS 19 [I no 
‘suowinod sa] s194 anbruoq1es ze3 np Inojo1 
ne jo OUISIUPSIO | Op sorted SAJUAIOIP 
Sd] SIOA  oUugshxO,] op jodsuel ne 
NOUNS JU9AISS ST] “sInof OZ] BOOT JUepusd 
UONLNIIID Ud JUd}SoI ‘SsoNeUIOY NO ‘sasnol 
sapnqolé sar] ‘sayonberd so] 19 souryq sapnq 
-OJ8 Soj ‘S98n01 So[nqO[S sa] : SAIIE[NI[9 
Sjuenjnsu09 op sodA} sion duos Sues oT 


SINVOLLLSNOO 
SAS LH ONVS WT 


‘SUPS 9] JUSTE (YOOS) esnoy 
-XIOIZ B] BP QUUIDIPeURD 9J9190S EI Op SOU 
-UOISNJSURI] SOOIAIOS Sd] JUSWIWWOD 9JINSU9 
onbidxe [I 39 ‘“JUaALI9p Ua mb uonvoriqe] 
op synpoid say 39 Sues np SJuenJIJSU09 
SOI JU99P [I : IIUDA B UOISSNOSIP EI Op soseq 
soy oyof anideyo juosgid ay ‘sjuenyrjsuos 
sop Insed 8 sgnbuqeyj juos inb ‘« suonoeyy » 
no « sjinpoid » op no ‘« sJuenJsuoo » 
sgjodde ‘sues np sjuesoduiod ap yuaAnos 
snjd 9j 318e.s I] ‘][e10} Sues 
op UOISNJSULI] SUN JUOUOIeI 
HoSor juoyed un ‘sinof sou 3 


bues 
OP S9AIBSIA 
Sop 9u9}SAS 
-snosS 


© AYLIGVHO 


Hues us WUSUIBULIO!ISIAOAdde,p usipeue2 oUIEa}SAS PE 
————————————————— OSS 


“O9STALCU J9 29NJEUU 
-91d JIRISS UOTEpUeWIUIO921 93N0} NO UOISN[OUO9 
9Jn0] “INSLI9}X9,| Ip HIOA9991 SUOLLINOd snou anb 
S[I9SUO9 sap ados nua} sed suoine ,u snou aonb 
JO sagssoigjul sonsed say red stumnos juores mb 
SOINOUQU So] 91pmo sed suomne,u snou onb jue} 
19 ‘o[euoreu 9I[9U99,] @ SOQUAUI SaOU9Ipne sap 
uoXou ne ‘oWasÂs np a[quiasua | op 1puozordde 
uowiexe un e gp9do0id sed suoime,u snou onb jue} 
Jayjo UA ‘UONPSIUPSIONI 8] op jofns ne soyeuly 
SUOTJEPULWIWIODEI Sop IO[NULIOJ Op no SUOIS 
-NJOU09 sop Ja op ‘Juawouw 9j mod ‘sudordde 
sed JI819$S ou II ‘stojaynoy, ‘Jeux ywodde1 sou 
SUP SUOIAJIEI] SNOU JUOP aJUeLOdUII UoreAISSAO 
oun. p 8] 1188,S I] “sues ud jJUouwauuoIstAOIdde | 
ap 199$ eT & We e INnb 99 us sayrpiqsuodsoi 
Sd] JUDWI9IIe]O HIUH9P & 30 SJURUDAIOJUI SO] OUD 
SJIJJUO9 So] JOUIUI[9 B UOSeJ op gINJONSeI JIOS 
Sues np ouraysAs 9] onb spuewuoss1 suop SUOAR 
SNON ‘owaisks np JHIISCIJ eT R JUONGLNUOS 
jney snjd SJLI99p sojqrez syutod soy ‘ons 2] 
QP UONLOYLIQA IP 9WOD Np UOISNIOUOO ke] UOTIS 


NOISN'TONON 


eb 


Z eazideyud 


‘gsquoydeuisey|d ap signe ud solleyuoWa| 391 
suonisodsip say auioouos mb 995 ua sgjafoid 
sjuouosueYyo ‘SanbIUI[o stesso SA] 12 SafpoAnou 
sonsoIp op suonejussaid soy suep sg[eusis 
ang JUPA9P SJUOWIOSUEUO XNE SUOIJPOLJIPOU 
‘oou981n ,p sJUSWIROIpswW op UONesLOyNe [| Inod 
S9INp9901d SaJeAnOU {SJUOUIBOIPAUI Sop SJIOOU 
SJoJJO SOP UONBIP99P EI] JUEULISOUOI SJUOUIO[S QI 
xneoanou ‘sonbiSo[oiq synpoid say suroouos 
Inb 90 Ud uorgoriqe] op sonbnerd souuoq 
SOP UOISIA9I ‘ouus9doins UOIU) | 2P S2][9d 998 
SOIIBJUOUI9[891 SooUdsTIXd sop UOIJESIUOULIEU 

SOJUBAINS Sd] JUOUILIPJOU JUOS SOATJPIJIUI 
$d ‘suInsues s}inpoid sap jo Sues np 9J1989 
-1JJ2,[ 1 9JLIN99S eB] JOIOI[QWIe eB UONeUIULIAJEp 
BS UdIq 2HUOW9P INb 99 ‘dJAND Ud SOSIUI o119,p 
jutod 9j Ins JUOS UOIPJUQSUIOIS91 Op sIQNeUW 
Ud S9ANBHIUI Soppoanou op onb sanbiewsl 
Wey II ‘stojaynoy, “ayinogs EI & SOAINPIOI 
suoysonb sap uorniosai ey] suep ossardnos 
opueis oun jouuod mb 99 ‘uoneoydde.p dues 
9JSEA UN JUO SUINSUES SJnpoid xne jo sues 
ne juonbrjdde s inb sarrejquauis[89i suonisodsip 
Say onb juonuieur [elapay JUOWIOUIOANOS JT 

“apeudo 971995 
oun JoInsse LR OIQIUPUI OP UOIDAISIUTUPY 
ôn1q PU? pood ‘S'N PI ap SSULOU soy ‘JUP9U99 
seo a] ‘Ionbiydde p 1SIoyo e aja ‘susrpeurs 
UONPJUSUI9[S91 Op SAUISIUPSIO sap ued ve] op 
‘soguidoidde a8nf ajja,nb saatoalp op souosqe. I 
UAH ‘Sois snjd SOoJPUOTEUIAQQUI SOULIOU op 
IN9ALJ Ud 919, p OUOP snuTJUOD aTJa ‘XN9INOSL 
snyd ja jeqoys snjd uorejuauwel$9i op sped 
un ostuosgid 9e ‘/861 Sindsp ‘onb ouniyye 
WOOS UT ‘SIUBUSAIQUI soz sno} Inod sajual 
-edsuen jusios sonbripod ap 39 uornejuouie[8ai 
op 9OIQTJEUI US soouasIxa So] onb o1988ns 
19 ‘UOHEPUEUWUOI91 93390 op onbyeid us ast 
EI Joupoey Jeumod Sues np swaisAs np syueUdA 
-IOJUI sone sa] 19 Hd 2 2HUS UOTPSIUNUIUON 
QP SSIOA sop UuOoNeIOI[awe ,| aonb asued S5w,71 
“YDOS PI 19 SOV. Jed aganoidde 939 ‘stndap 
‘e UOTJePpURWIWIODAI 9797 “Sues ud JUSQU 
-UOISTAOIdde | op 9}1IND9s BP] JoINsse,p 159 Inb 29 
Inod ay ap Joyo op sfOI un adJoxa sanbiZoyjorq 


syinpoid sop nesing 9j onb 9 gpuewwodsal 
B 9JIUO9 J] ‘SUOTIE]E}SUOD S990 Op DIQIUIN] PI] V 
‘sotidoidde 11839 
2[[PUUOTJESIUPSIO 9INJONIS ve] SUPP XNPOIPOU 
XNPLIQEU Sop Nesing 9] 39 senbrsojorq synpord 
sop neoing 9] au uoTeIedgs ev] IS 2PUEUWOP 
1S9,S II ‘JUSUWIQUIQIIEN() ‘SJS9] XNE S29J99}Je 
S99INOSS9I op olnuod sun 9J2JSU09 & 9JIWIO9 
J] ‘JUOUIOUIQISIOIL, ‘9OU98IN,P SJUSUIPOIPAUI op 
uonesiioine p SaInp9901d xne SINO991 JUSANOS 
don JPA UO jd JUSIR[NLN998,S SOPUEUWIOP SO] 
quonbosuos sed ‘sdwia} op don yreuaid sutnsues 
suinpoid sa] Inod SooussI] sap 101190 ,p 2poyJau 
ey] onb jnjouos [I ‘jJuouwauiaIxnoq ‘sajues 
-IJJNSUI juoreo sonbiSo[oiq sympoid sap nesing 
np saoinossai sa] onb 98nf ve [I ‘juUaweIIueIq 
‘XNBOIPAUI XNEIHI9JEUI sop nvaing ne J9 
sonbiSojoiq sjinpoid sop nesing ne Soon] 
-097j9 e [I,nb suonoodsur sap sinod ne sounder] 
SInaisnjd 9A9[91 2 9WOS 9[ ‘UOTJEJUSUIO[S 91 
op o1peo np uoneorydde, op ued a ins 
‘q exouur | 8 soorguNuUs 
sansoip sap uononpoid ey mod uoreoriqe] 
op sonbreid souuoq xne ISULIOJUO9 9S Op 9110] 
-2811q0 sed jso,u Ji,nb 9e3su09 Issne e aJuI09 
OT ‘onagid jsa,u oouogixo ounone sjonbse] 
Inod ‘SHA-Hue 19 HIA-Hue sdioonue sap 
UOT19E}9P OP S1S9] Sap sed oT AJ kB II ‘o[duoxs 
QUO) ‘sajensap JUOS asaoydeuserd op sone 
Ud SalieJUSUI9[891 SuoniIsodsip say aonb njouos 
Juau9/889 B [[ ‘SUINSUES SJUPNJIJSUOD Sap JUS 
-oyIe] ne Jo Sues np JUSUISAQ[SIA ne SOATEIOI 
SOIIPJUOUO[S9I suoTsodsIp op ooussq,] 
Jonbiewoi wey e gyIWOS 9j ‘Iotpnored ug 
Jorduooutr 1so JaNjoe uOTeJUSUIS]S91 Op sped 
a onb njouos e ja ‘suInsues sympoid xne jo 
Sues ne juenbrijdde,s sarequauio[891 soouo8ixs 
sop pi889,] & sonbiylIo sap 9INULIOJ 2 9JLIN29S 
RP] ap UONVOIII9A op SHOT) I ‘SIOJONOL 
‘JUQUI9pUSI Op SsoTOsTAOId souULOU 
sop juenbrdde ue jo suonejuesoid sap usurexa | 
Inod 2IAINS & oYoIeU E] JUPSIULIOJIUN Ud SANSO1IP 
op uonejuosoid ap snssoooïd 2j sJorIyduts 
Inod sastd 919 juo soinsouw sap ‘oyduwuoxse 
eq ‘soouodde 919 JUO SUOHPIOIQUE SaJUe] 
-I0dUWII P ‘SJUIULI9] 2109U9 sed JUdIOS OU 9OpNid, | 


Hues us juoewseuuoisiaoidde p usipeues euie}shs ob 
ne 


R Sofa XNBABI] soy onb USIY ‘arQ\sTUTUI 99 suep 
gorjd Us SIU sjuoueoipour sep uoneqordde p 
snssaooid say ins yreyod 2pn9,/T  ‘eaey 
ANSISAIUN,T & SYOIOYIOI EJ Op IN9J991-991A 
‘uousey SU iq Jed 298Lp ja [eIN0s ane-u91g 
Np J° SJEUOTEU AAUES EI op SNSIUTU NP spueWop 
BJ & 990J99JJo 9Pnjo ouN.p Info Jso woddes 
29 ‘T661 2IquieAOU us orjqnd npual ‘uou8en) 
yodde ne ayins JouUOp op ue ‘saguue SaIeIuIop 
Sop sInod ne JUSWSIISANOUII ap snss9901d 
un sudonus & s}USWRSIP9U sop UONOOIIG BY] 
UOI}BJUIUII[ S91 

dp 91PU9 Np sa[qiey SJUIO4 


(uornonpei]) ‘sIosuep xnesanou 
op Jed sogovUusU JUOS SueS dP SAAIOS9I SO] 
anbsio] Jornonsed us ‘ajiino9s op soinsowu 
Sop SAND usd sIoW op 1W3e,s [I nbsio] 
juouopider se Op 98n0Y-XI019) ey] ‘Sues 
np swuweisoid np uoneoydde |, op asieyo 
SUISTURSIO ,p 211 & ‘aonb 3a snsuasuod un, p 
usfow ne sostid ang juoanod ou 9J1n99s 
PJ & S9ANE[OI SUOISI99pP So] aonb sIAB,p 159 
98NO0Y-XIOI7) PJ Ip QUUSIPEULO 919190 ET 


: HOOS EI ep 2nOuU a] sgide.q “9ynogs EI € 
99P1099 9[RIPIOWULId soueuoduI, | op 19 21Snp 
-UI,J Op SaJ[O9e SauLIOu sop ados jueuaj us 
‘TeoIpsul jo onbrnuolos ona op juiod un,p sogp 
-IOQe 31}9 INO} JURAL JUSAIOP 9ILINDYS BI Op UOT} 
-PIOI[DUIL | R SOATJL[OI SUOISI99p soy onb juormnos 
aJ[e ‘uepueday ‘19n997j9,p 9p199p Weare uo nb 
NO S9pueUIUO921 JIPAB UO nb sjsa] xneoanou 
op 9IAND ud 9SIU EP] JOOULUI op 9SNJaI 
stew eu SV, onb yjeuuosor YOOS ET 
‘Sajeuorjeuoqur souriou onb que] US S291d999e 
919 JUO ‘JUSWI8 I UN SUP S99IJIPOO 210oU9 sed 
JUOS ou Saf[e Is aug ‘nb saInsoU sop 219-nod 
JUOS UOISN][e WeJ UO sojponbxne sainsau ST 


(uorjonpeiL) ‘9111n99S 
EI & JULYONO) SUOTBISPISUOO Sop INS JURPUOJ 
9S Ud ‘spUOJ op sInajeq sop sgidne juoUl 
-goueuly 9j Joynsnf ua ezmod uo ts 198nf op 
apouip snjd 159 [rt sarronbsey inod 39 sasts 
SOUOZ Sap j1e7 US juos INb ‘979 ‘SUOTJEITEISUT 
xne ‘JaLigjew ne ‘sappouuoneiodo soinpgooid 
xne ‘uorso8 op sonbreid xne ‘sjso} xne 


JUBYOEII 9S ‘2IIEPUOI9S 1919}UT,p SuOrsanb 
9P eLI9s oun 97n0] Inod asod as J1 ‘ayouRADI 
uq ‘sed owgu asod as ou owaqoid 
9] ‘sestogid usIq suonsonb soureyrss Inog 


: SOV.I op mdde ] 
SINO[NO} JUOIASDOI BUES IP SOAIOS9I Sap 9ILIMI9S 
eB] MOANOWOId eB JUESIA SJIOJJa soy onb auren1o9 
ong sdus) suigui ua yned ou arya ‘aganoidde 
BIOS OITeJUDW[S91 SOU981xX9 Un, p UONeoT|dde | 
JUBUISOUO9 JUOWISOURU op 2pueuwop oun, nb 
QUILLIOD OS MODS ve] onb uaiq ‘saropury ‘IN ep 
ISLUSIOUID] 9] Saide q ‘g}00dso1 juowererSoqur 
sed jJ10$ ou 9}1IND9S BT Op PpIP89,] 8 Juow93e8 
-Ud | ‘OUIQUI je of Jed ‘onb 3° suingues syinpoid 
Sop Jo Sues np 9LINdgs E] Op USHUTeW 9J Inod 
Sjue1odut SWWIOS JaIgpisuod jreunod eye nb 
sowmueisold op 30 SAJANOE,P JUOWOOUBUIT 
3] sINeWOIdWIOD ap onbsi1 sysoidde 9799 
onb jrez np ajginburs ‘ued es mod ‘yD_ds eT 
“9ILIND9S PT SIOAUD juau98e8u9 p onbuew 
un juejne Inod sed oyiusis ou sigioueuly uor 
-So3 QUIRS ouN.p p1889,] 8 juowogesue un nb Ja 
ounsse 9119 nb uonejuario p UOTJDUO} EI Op sIped 
J] SUP JUPUIULAJ9P sd 9JLIN99S-J009 odder 
a] onb juoweress juonnos SVT ‘enuaod 
no jaei wos onbsi 99 onb ‘ueyodun onbsu 
un e osodxs 3sa Sues ud JUdWIOUUOISTAOIdde | 
NO sed Sa] suep souepnid ap sgoxo Jed sJoysed 
R SQUIUL9J9P 2INAUSP AS ‘a}LINDgs EI Op ueId 9] 
ins ‘anb juargnos SOY, | ‘1009 In9J98J Ne 2PI0998 
opo,nb ooueuodur | 18e ‘ooerduer [t,nb 
Info onb xn97n09 sulouwu jo Ins snd ‘aovoLyo 
snjd 359 jmpoid nesanou 9] onb a1episuos uo,] 
NO svo 9] Suep onb 99pios%»e Jso,U uoreqordde 
g]Jo1 oun ‘uosqoG ‘IN UOeS ‘suINSues sympord 
XNB9ANOU Sop JUSUIOOUEUI 9] Inod uonesriopne 
gun Jjo,p seidne ouuorqgo ajpo,nb yYOOS eI 
ap 981x9 SOV, | ‘onbrjod 9799 8 JUsUIgULIOJUOD 
‘xnosejueae Jo Ins wnpold un juored 
ne JULSSTUINOJ UD NO} ‘a[qissod xud seq snjd ne 
sunpoid soy Jaj}oyor Pp au SOY,] ‘oulgisAs np 
ANTIQUIUOI E] JoINsse NO *« ILYJO,p sudXOUl so] 
B JUOUIOUIOANOS 9] onb 9JLIN99S op neaAIU 9] JOU 
-1ULI919p op 1so UONsenb ey ‘ejedes soueyrodun 
gun p 159 9JLn99s eB] onb yey 2 Ins PIO99E,p 
sno} suofos snou onb usiq » ‘uosqoq ‘NW 
Jonbieulol wey e,[ owWUIOD ‘Jotjnorsed 


bb 


z eayideud 


ud unpoid un no owweisoid un Ja0ueuy Inod 
asodsip UO JUOP SAUT SOIQIOUBUTY S29INOSS91 
Sop UOTOUOJ US SoSLId 21J9 JUSAIOP 9JLIN99S EI B 
SOAIJE[AI SUOISI99p Say ‘juonbosuos Jeg “Sues np 
AUAISAS NP SOUSIOUTS, | 19 AYTIQUIUQI EP] JOSLIOAEJ 
nez [I jonba uojes ‘9 adioutid np 9190ss1Ip one 
inod ou adioutid 29 anb gnbipur 8 uosqog ‘WA 
‘SDY.I Op wou ne 9SeuSIOW9] UOS ap 
SIOT ‘« ELUSEId ap SUOTJ98IJ Sa] sono} ap Ja Sues 
Np SJUENJISUO SA] SNO} ap AJIMOOUUL,[ JoINsse.p 
[atuassa 3sd [I » ‘odiourid 39 uOTag § “aIgITND 
-ied soueuodum oun j2491 ÿ odiouud 97 
‘JUSUIQUUOISIAOIddE ,p 
suo4ou Xne ja 991n0S eT eB juenb osura}sAs 
np INOIIQIUI [| e 2SSa]dnos ouIe]I99 oun Ins 
yojnjd asodai ajje ‘epeueD ne JUSWISUUOT2EIJ op 
QUISN aun,p UOTJONSUOD E] INS TU ‘SINIssTUINOJ 
SOP 99AP DULID] SUO] LR S}eNUOD Op 92INJEUSIS 
e] ins sed osodai ou jyuawauuorstaoidde | 
ap seins PJ ‘SDVY.I UOTeS ‘JUoWOUUOTSIAOIdde | 
op sions PJ Jasuep Ud JOU SIasuULIID SJUPOIIQE] 
op epuodsp uo] onb wey a] “YOOS EI op 
SIAB, ] Op ‘SIOJ UN 2IOUT ‘« INS Jo JUESIJNS JIOS 
[ " ] quawouuotstaoidde j » onb mod samsou 
sap aipuoid jnej [I ‘€ odiouud a saide.q 
ofoid 29 suuoroues sed e,u 
SDV.I ‘Z ediounuid np uonejoidiaqui uos. uojas 
‘epeues ne JUSUIQUUOIJOEI] ap aUISN aun,p 
uoronnsuoo ap jofoid uos 8 ayins Ieuuop ap 
sudanus & YDOS eJ ‘odiourid a0 ap jueyred ug 
‘aoueIodu 
aunone JUOpP EU 9SI[P9I JS9 JUSUIQUUOTJOEIF BT NO 
JIOIPUS, | ‘SIAR UOS YW ‘UONBOLIQE] op 91198489 ey] 
e sed uou je ‘euuse]d ap je Sues ap sjuowaagtaud 
xne nb onbrdde,s ou souesrygnsome. | ‘1q819 
adiounud a] uojes ‘anbsind ‘suusrpeurs somos 
op euseyd op Hd 8 ye} as SauuorJoe1} SyInpoid 
Sop UONPOIIQUI ke] IS JURSI]JNsojne sUWIUIOD 
J919pISUO9 as yned uo. aonb juennos SOV. ] 
‘amuod Jeg ‘« sguUOTjORIy syinpoid us euseyd 
3] Jowwojsuel mod asinbar no aiessaogu uon 
-BOLIQU, Op 19 JUS) ap goede ey] op ued 
3] Ins onb ‘soummsues suonoely ua jo surnsues 
SJUENJSUO9 ud jJuauwauuolsiAOI dde | ap uryd 
3] Ins jue} AJUENOAUI JS9 9JPUOHEU soURSTNs 
-oyne | » onb ‘oSeusiowa] uos suep ‘anbrput 
B SOIOPUTT ‘M ‘HDDS PI 2P Wou ny ‘ew 
-Sed np ised e souuonsei synpoid ap epeued 


ne UOIJPOIIQU, el] 2IOOU2 sIeW ‘SUSIPEUL) 
sop suloseq xne oipuodai Inod ewseid ap 
ajuesyjns 9Jjquenb oun.p juawiaagjoid 9] yUOW 
-g[Nds UOU 2dOJSU9 2JPUOIEU 2oUPSIJNSOMNE. | 
OOS EI ep SIAB.[ oq ‘< euuSeId op jo Sues ap 
SJUQSUISAQ9Id Soy aueou09 mb 29 us souestzpns 
-One, ] JOBeINOOUD INP] [I » ‘7 odiourid a] uores 
‘9 3 p ‘€ ‘7 Sodiouud say aursouos mb 
29 us Jorpnotyæed us ‘sodiourid sao ap sure1129 ap 
uonejaidraqui | Ins sed juapuajus,s au YOOS EI 
19 SOV. ‘SOU9PIA9 970] eq “SOV. ep JEPUEU 
3] SUPP SNJOUI JUSW9SS9IdXS 939 JUO SJI ‘UOSTeI 
2199 Inod ‘ja ‘sues op 2I2NPUI ua ajeuoneu 
anbnijod sun,p juswW2puo; a jJu2n]suo9 
sodiourid sag  ‘ajueS Pe] Op XnBLHOJILIS] 19 
XNBIOUIAOÏId sansturur say Jed ‘686I US ‘SIqe19 
sodiourid xne JUSWSULIOJUOS ‘afeuOrjeu 212099, | 
e 99INSSE ag JIOP UONPBJUSLIO | JUOP JUSQU 
-UOISIAOI dE p usIpeuro sulajsAs np SJUSWSI9 
SIOAIP Sop JUSUWISOUBUI Ne J9 UOIJEUIPIOO9 
RB] & ‘UOTO9IIP EI & PUS9,S SIV.I ep IEPUEU ST 
SIN9J9911p 
sodourid xne yuenb p10228s2{ 


‘suodsns us suorsonb 
Sop UdIq Io[891 op vIJjouLod sIped ajuajus | 
onb aiedso aja stew ‘saguienue e uonemis 
ay00 onb SaJINoIJIp sap aJUSIoSUO9 UdIq JS9 
SOV.T « ‘suas 99 Ud IO] UNONE TU JE.HUO9 Unone 
ASIX9,U JI 189 ‘SUOPUQJUE,[ SNOU AUIUUO9 I13e,p 
23n0Y-XI01) E] & ISUUOPIO SUOANOd au SNON » 
: ys mb 29 918109p SIMIIIE,P 8 SDV.I OP [esgUgs 
Ind}oelIp ‘UOSgod WEBIIIIM ‘AN ‘2SeUSIOW)] 
uos sueq [ese] no Joa1Ip MoAnod unone 
WOOS EI IMs 2919X9,U aya, nb weuuosal SOV.7 


(UOTIONPRIL) ‘SSANOOIP Sas B IOULIOJUO9 
snou op snud} sed SUOISPISUO9 snou au snou 
slew ‘Sues np QUUSIPEUPO 29U98VY,[ 2948 
1910q8]09 Inod XnaIUI aj0U ap SUOISJ snou 
: QJUEAINS EJ ISO ‘9BNOY-XIOID E] ap SUUSIP 
-EUP9 9J9190S ke] ap juepisaid ap ayenb 
ua ‘Iajdope r1049p asued af anb uontsod 87 


: 28PUSIOUI9] 
uos suep solopuIy ‘A enbipul e,j suTWOD 
‘UOTIVSIURSIO 33190 9P SdATJOOIIP xne IOUWLIOJ 
-U09 aS ap anua] sed juas as au ja SOYV,] Jed 


Hues ue juowseuuoisiaoidde p UsIPeUeS ewis3shs OL 


2910X9 diysiopea] a] sed suop ajdaoor,u Y22S 
ey ‘sues np owwelSoid a] swew no ‘Sues 
np SWASAS 9] JASLIIp ap ‘Wop ua ja onbrerd 
ua ‘oou98e 91190 ap MoAnod ne juenb saasesar 
sep eulidxa YOOS EI ‘SOV.1 ep uonears 
ey stndaq *sazoqie} sap ja saoutaoid sap 
QIUOTOA kT JajUasgidei ap ayoedes es onb 1sure 
SOV.I 8 Sensg[ep sroanod say] uonsanb us jouer 
98n0M-XIOI) E] 2P SUUSIPEUEO 9J9100$ ET 
Jornoryed yinpoid un no swwerSoid un mod 
SpUOj Sep Jasnjel Im] ned SOY, ‘eusI[Nos elop 
t,] UO SUIWIOD ‘sIOJo]nO], ‘28nNOY-XIOI) eI ap 
SAIAN9E xne juenb AJuojoA es Jasodull.p SOV, | 
e oyjouuod Inb 10] ounone ajsixo u [I 19 “YOOS 
PR] 19 aJ[o oNUS gssed 919 BU 11199 JeUOD UNONY 
‘YOOS EI B no sooutaoid xne a1IAIMS 8 oyoreUl 
ap Josodum jnod ou SOy,] ‘InOJeI UT ‘saiAnoe 
S9S INS PIPS91I Sp WOIP JUO SaJSIUIU say anb juep 
-uodad J10A91d 919190$ Be] Op JepueU aT ‘aues 
RB] Op XNELIOJLLI9] 19 XNPIOUIAOÏId S9IJSIUIUI SI 
Jed sonS919p sIloanod ap ansaauI elas SOV, | 
Jonbnp nyisA Ud fo1917j0 yeUOD ap sed asixa u I] 
sues np 
JUUIIPEULI dDUISY | 2P SIIOANOG 


‘SIjdu099e sa1801d Se 
Jed ag8einoous yp as Ja asoduil,s yuawasueYyd 
un.nb ‘issne aja ‘awnsa SOV] ‘epeurd 
ay Inod 3ues ua juoWoUUOTSIAOIdde.p 9[oA 
-NOUdI AUIQISAS UN & aseq ap BITAIOS Inb p1090R 
un & JOALUe U9,p JUOMEULIEd Ino] s}eqep S29 
anb aladsa YDOS eT “aquue 31399 op Inqep ne 
ajgid ang JIe1A9p ajua}Ua,T ‘sJnoodsai soq[Iqes 
-uodsal 19 Sajoi sina] e111qe19 nb orped ajuaque 
aun,p UOTJBIDOZ9U E] PUILJUS JUSWIUIIO9I JUO Sat} 
-Ied xnap Sa] ‘¢ 66] 21quI9AOU Ud gI[qnd ‘epeur) 
ne Sues uo yuowouuorstaoidde p owuwessoid 
3] Ins sonsruru xne uoddez Ino] suep eins mb 
‘91UBS PB] Op SANSIUIU-SNOS Sop UONEPUEUIUOISI 
oun R JUSUWIQULIOJUOD Jo ‘UIJ 229 Y ‘suon 
-OUOJ sina] JUSTE, Snjd Huyop op sudonue 
oUOp jJUO S9I[e 19 ‘anjosel ang Wop uonsanb 
2199 onb juessieuuosai SOY.1 12 YOOS PT 
‘Sues ud JUSWOU 
-uorstAoidde p owigisXs np UOeUIPIOOS ET 12 
UOTVIUSIIO | Issne aqofgus [I,nb stew ‘Sooueut 
sop uonsed ev] e& sed ou] oS ou 2[91 UOS 
onb asuad SVT *« jouuonerodo uejd 2] Ins 


QJUSLINIUOD 91JOU BNUdAAP JIEJ Ud JS9 ‘asINOg €] 
9P SUOPIOD Sa] juauusr] mb sauuOsied sap saidne 
SIBIPOULIQIUI P IIAIOS snou ja AUQSAS np 2Iq 
-LU9SU9 | ISUUOPIOO9 op ue saouTAoId sap wou 
ne SPUOJ Sop ITWINOJ snou ‘SSOUIAOI sap wou ne 
UOTJEJUOLIO 9UN JOUUOP SNOU 29SU29 JS9 nb UOT} 
-eSTURSIO | » ‘oTeUTUUT[gid s8euS1owa) uos suep 
QUUONUSUI & | “YOOS EI op [UIQU98 2112191998 
19 juopisaid ‘solopury se[snoq “PW 2UUWOT) 
‘SOV.I 2P Hossa np sed JUOS ou JUSWIOUUONOUOJ 
ne We) JUBAR SUOISI99p Sa] onb suse YOOS ET 
“xnejidgy sop jo SUIS9pouI sap ‘UONEJUAATB 91 
dP SOUISIUBSIO Sap IN[I9 INS 19 YDOS EI ep 2I01 
a] INs JUSWO[ NUT Jajotdue sed J18149p au SOV, | 
anb juornos a[[a ‘oulaysAs ay suep sjuedtonsed 
Sop UONBJUSLIO | SUISU09 Inb 29 Ua SOY, 
Jed 9919X9 9101 3] JUSWITeBE 1S9JU09 YDOS LT 
‘gssed 9] Jed sinooai ne efep moae À jouupe ayia 
STEW “S}IWLIOJUOD eb] JoInsse Inod ayeapt sed 359 ,u 
uOTNIOS a9} uN, nb wWeuuodal SOY. ‘SOL 
-JdIIP SUSI] SAS B SULIOJUO) as affa, nb IIU91q0 ,p 
jnq 2] SUPP sgUTJsap JUOS In] Inb spuoz sap 
ated oun 9191906 EI & aleNsNOs ep SDVY.I 2P 
IOANOd 9] 9JS9JU09 YOOS EI ‘Uawestoeid snjg 
‘SJIJJUO9 Sap JU21pu98US SpI0998S9p sad anb 39 
‘Sjjoodsai Sa[Q1 sina] & Ja SaJipiqesuodsai sino] 
e Juenb aipuaqus S 8 aJNOIHIP ey op yo sJI,nb 
JU9PQOUO9 SOUISIUBSIO XN9P S9T  ‘SAJSOJIUEU 
snjd sa] jUOS suoisua) sad onb 3ues np auusip 
-BUEO 99098, 19 28nOM-XIOIT) PJ op QUUSIP 
-BUL9 919190S EI] 2IU9 159,9 10 ‘OWIQISAS 9] SUP 
SUOISUd}] Op 291N0S UN 919 SINOÎNO] ke SIUT9p 
juouuarre]o sed jUdTOS au Sao soy onb Wey 27 
“SIMNIYS 
es Ins ‘ajdulod ap uly ua ‘Ja owQ}SAS Np UTES ne 
souiqesuodsai sap uontedsl 8] Ins soatesou 
soouonbosuos sap OAR yWeLNod ounoR] 300 
‘suin3ues sjinpoid ua jo Sues Ud JUSWIOUUOTS 
-taoidde | 8 ju219eSu09 as Inb suonesIue310 sap 
souiqesuodsal sa] 1 S3[QI Sa] s[[SIOYJo uosey 
ap JUESSI[QEIS auUa}US,p NO IO] ap ‘sIIWIOD 92] 
Jonbseulal jre7 e,] SU ‘snjd uou sed ajsixo,u 
IL ‘Stuyep jeu juos onsed onbeyo ap synoodsei 
SITOANOd Sa] 19 Say]Iqesuodsal Sa] ‘SUOT}OUOJ SOT 
“SJURUDAIOIUT SJUSIETJIp Ted S29919X9 JUOS ‘UOTE 
-yrueyd ey 19 JUSWISOURUI 9] ‘UONEJUSUIOTSO1 E] 
anb sayfa} ‘auia}sAs np SUOTIOUOJ SAJUSIOIIP so] 
‘ney snjd gusi[nos ev] UO SWWOD ‘2JJUSUISEI} 


z eazideyd 


1Sa Sues ua juowouuorstaAoidde.p ouraisAs 
np giyiqesuodsar ey onb njouos e 9j1in99s 
I OP UONLOIJLIDA Op 9ITWIOD ef ‘Woddei uos sueq 
sopiqesuodsa.s 

SP 39 S9[0.1 Sop UOHEJUMTI9G 


‘Ialynuenb 8 SaJIoIJIp JUOS SJI,S owguu ‘sonbstI 
Sop Joulenus Jo Sues Ua JUOWIQUUOISIAOIMdE | 
ap aiinogs ey & osINU juoanod soo nb guuop 
juvjg oprene A.s uo nb juayuow nb ‘ouwasÂs 
9[ SUEP SOUNOE] SOSIOAIP JUO[QA9I 9JLIN99S 
PJ 9P UONUOIJLIOA op sWOD Np SUOISNOUO9 
SOI 19 SooU9Ipne Sap SIO] SNPUAJUS somTeUTUTTTOId 
SOSCUSIOWD} Sa] ‘Juepuade]) “URS np uorpeuro 
AUQISAS np soyjonjoe 2INJONNS EI 39 UONHEISIUTU 
-pe,] Ins yuowasnf un Jasod ap nuda aioous sed 
1S9,U JUSWOU 9] ‘guUOTJUDW efap e,] UO SUTIOD, 


ASX IVNV 


*SUOISI99P op 9SLId op SUWIISAS oT SUEP 
‘ION[OA9,p 9Ss99 ou Inb ‘ajor un Issne juonof 
SINAPEUIUIOSUO op sadno1s sonne. ‘SDV.I sed 
1[q819 ‘91LIN99S BT Ins [eae op odnoIyH np soe 
SIQUIDU UN JUSUWIA[E89 Sd 99190S PT “SOV. OP 
19 Gd Np UOHUQQUI,[ 8 s}inpoid sa] 19 SUIOS soy 
INS SUONePULWIWOSEI sop s[NULIOJ Jo suINsuUesS 
syinpoid xnevdANoU ap JUSWIDOUR] J] S[[ISAINS OJ[S 
‘S9JIUIO9 S9S Op 9SIWIANUS, [ Jeg “Sues us JUSUIQU 
-UOIsTAOIdde p owiajsAs np 9JLIN99S el op uon 
-owold ev] susou09 Inb 99 ud jueyrodun ajo1 un 
ouop onof HDS PT ‘2[qISSOd sutos sinaj[Iow xne 
S299e Juare sajtydoursy sa] onb ayios ud oxrez & 
9JSISUO9 ‘UOISSIUI Op QOUOUD UOS SUEP J199p onb 
[1 ‘UOTesSTURSIO 2799 Op sjnq sop UN,T ‘’ZL6I Ue 
senjysuod ‘(HDS) atydowsy,| op auusrpeuro 
919190¢ EI Jed ouIgjsAs np ules ne sajuosaidol 
juos softydowsy sjuoned xnoiquiou oq = “aUsT] 
op Nog Ud JUaNIIS as (sjuarzed sing] ja xneJ1dou 
Sa[) SuInsues sjInpoid sop jo Sues np soreyeu 
-IjSop Soy ‘JUoWOUUOTSTAOIdde p as AS a] SURG 

suInsues sjinpoid op sosejyeunssg 


“epeue) ne sonbrdde 
juowarporued js aureorioue IO] ej onb aypnsoi 
Ud I] “VCASN EI SP seouasixe xne SOULIOJUO9 
9IPU9SI So] Op ue S9SIIBULIOU UOHBOLIQU, op 


S9p9901d sa] SIJIPOW & [eIOPaJ JUSWISUIOANOS 9] 
19 ‘SUSIPEUP9 UOISNJSUEI ap S2HU99 Soy 19199dsuI 
JUQUUSIA SUIPOLIQUR SOIIBUUOTJOUOJ Sap ‘J9JJ9 UT 
(VGASN) uouDustunupy 8n1G PUD pooy ‘SN 
PI & SJHIP-L-JS9,9 ‘UIPOLIQUIE OIIPJUOUIO[S9I IPB 
ne JUOUI9IPS9 SIPUI ‘epeueD Np SAINPJUOUOB91 
SOOU98IX9 XNE JUSUWIS[N9S UOU SULIOJUOD 9139 JIOP 
19-In[99 ‘QUUOTJ98IJ JIOS JI, Nb uye stup-s}eyq xne 
euisejd np a10Aue YDS EI nb guuop jug 
(2661) sanbi8001q sinposd 
ap SIUDI119Df sap UO22dSU],| 32 suinsups 
sasodwos ap uojpivdadsd ja SUDS ap 21221107) 
EI (1661) 2Y242y294 ap apjjaanou ansoip 
ap uoynjuasaid aun p uolpivdaid ya ulpuny 
26DSN D ajjaAnou ansoip ap UODIU25244d 
aun p uoyvivdaid | (6861) sonbunooseuneyd 
syinpold op uoneoriqe] ey e juonbrdde,s 
nb ‘uoypoiugof ap sanbiynad sauuog 
Sd] : JUOUIWUIOU JUSUUSIdUIOS SS9LH99IIP Sous] 
S97 ‘19J99dS9I & SOJELIUIUI SOULIOU so] JU9S 
-Si[qe19 Inb Ss91n9a1ip sousi] sop stjqnd e sus 
-BOIPaUI Sop uUOT}OOIIG ke] ‘satqeorjdde sjuow 
-0[821 Sop UONPJ9IdIQIUI | JON] op UY 
‘sonbyjsouseip s}so} ap Sassnod} sop 9989] 
B 19 SLMS PT R Wes E (TL8 “YO “8/61 ‘O'WD) 
XNDIIPIU SJUOWUNAJSUI Sa] ANS jJuawajlsay 
9T ‘SOJPANOU sonsoIp op suonejuosgid xne 
SOANBI9I SOOU98IX9 Sa] 9SI991d Ja sonsoIp 
soy Sono] e onbiydde.s a omed e] op g ann 
97 ‘Juonbriqej soy Inb soutsn xne ja sonbisojo1q 
sonsoip xne juawonbrytoeds onbrjdde_.s a anied 
EI op + 219 97 ‘suInsues sjinpoid ap jo Sues op 
SOAI9S9I SOT INS JU9JIOd (JIJIPOW ‘Q/8 “Yd ‘8/6 
‘YW'DO) sansoup ja sjuauiyo S2] ANS juawajsay 
np soy xnoq ‘XNedIpsul SJUSUIMIJSUI soy 190 
SONZOIP So] JUESIA SJUOUIOISQI sop Tqri9g ke 
uo ‘IOT EI 9P OE SJOIUE,] e JWUOUIQULIOJUOD 
‘I0"T eJ Jed sgsta sed juorejo,u euiserd 
3] 19 soyonberd so] ‘soste[N][IO sonusouos sa] 
‘18101 Sues J] ‘aUOD Jeg ‘UOTeOLIQey op 2P29201d 
UN, Pp JeINSaI 9] JUdTeI9 SIL, nb sored sansoip onb 
UR} UD SAJUOUISIS91 JUOIRJ9 BUS NP S9ALIOP Sd] 
‘686[ JURAY ‘IOT EI Op q oxouUe | & SoIgUINUD 
JUOS 3URS NP SPALIOP So] 39 SUPS oY ‘9JIMIOUUI 
uos Joinsse,p juoyowsed ou UOTIROTIQey 
OP SUOTIIPUOD SZ] 19 2pOuJau PT 39 VaNbLIgGRJ 919 & 
Je NO xneoo] say onb surouw 8 snpudsA 919 Jnod 
ou CQ oxouUue | 8 NO Dd 2XOUUE,] & 9ILID9p 9NS01P 
ounone ‘I0T EI 9P ZI soe] op NUSA ug 


Hues us juowsouuoisiao1dde p usipeues owu9)sA1s 8 
oo 


‘SDPIES JUOS SJUSUUIITE sop 
QO XNV90] Sap UOTDaJUISEp EI & (9 ‘xneuTUe 
Sa] NO SUWUOU,] Zoyo sanbruesio suonouoy 
Sop UONRITJIPOW E] & NO UOTJ99LI09 BT B ‘UOT 
-eIne\sol BT E (q ‘xneullue soy no AUIOU | 
zayo ‘sougidwiks sino] op no ‘jeunoue 
onbisAyd je un,p ‘orplossp un p ‘arpe] 
-BUI QUN,P UOQU9A9I eB] 8 no uonenugye | e 
UAWANET NE ‘TJSOUSEIP ne (e : ITAIOS JURA 
-nod auruios sgjuesgid no snpuaa ‘sonbriqez 
SQOURISQNS BP SISULIZW NO Saouesqns so] 


: JINS OUIWIOD 
TUIJ9P ISO « ONSOIP » AUL9] QI ‘OT ev] sue 


‘uoljeordde p soinsou 

So] WoOAgid jo ‘Sues ne yen yueAe suonerodo 
sop uonsedsul | juouuurejou INJOUT Inb ‘son3o1p 
So] 39 SJUOUBOIPOUI Sa] Inod uoTeUOUIE[Z9I 
op SUSIUPIQU UN jI[QRI9 IO] BNeD = ‘suINsues 
Simpoid soy W891 mb 10] ‘7-4 “YO ‘861 US 
‘SANSOAP Ja SJUAW1]D Sa] ANS 107 I 1onbrdde p 
981819 JS9 ISIUIW 9] ‘3[QI 99 dP 991919X9,[ 
SUP ‘SUSIPEURT) sop QUES ey 19891014 ap jo 
IOANOWOId ap ajueS EI] 2P 2NSIUIUWI Ne SQUODUI 
IT “OI-N ‘U9 “S861 O'AS ‘721908 2419-U91q 
2] 12 2]DUOJDU AIUDS D] ANS 107 EI Op NUSA UY 
UOHEJUIU9[S91 9P sIpeD 


‘“HIA-Que sdioonue sop 
aseisidap op sassnoy say Inod onb 9yoreul 
Ud SSI B] e afquyeaid uoreqoidde oun 981x9 
e,u ‘uasgid e nbsnf ‘stew uingues 98eJs1d9p 
ep sessnon sop 9HOVOIJJO,| 19 gILINOgs 
BJ ONJEA9 OA “XNDIIpaw SJUAUNASUI S2] 
Ans JU2W9182y 1 1onbrdde,p 981euo ‘xneo 
-IPJUI XNELISJEUI sop neoing 9] puarduos 
nol[IW np sugisdy,[ ap UODAIG CT 


‘DPDUDZ ND S2]QISSUSUDA] 
S21PDJDU Sap gaajay 2 sqnd jo uoneW 
-IOJUL,] Op UOISNJJIP 8] SUUOPI009 ‘aJPUOTJEU 
[2U99,]  SOQUUOP SA osATeUR ‘sagUuUOP 9p 
2199/[09 op xneosai sop 2198 ‘sonbiS0[oI9pP 
-Id9 soguuop sop 9[quossel 911010 
a “SUOrJoUOJ $99 op JoyINboes nog ‘opides 


OHoe.p OWAQISAS op IIAIOs R Ja peur) 
ne SoIpe[eU Sop UOISO[99,] Op IAINS 9] JOI 
-NSSE & 9JSISUO9 JOTUIAId 9[QI UOS ‘sarpejeuu 
Sop SOUCIIIOAINS 8] op odnoo0.s (WDTTI) 
dIPE[CUI L] 21JU09 9JJNI Vp 2110)U.10QU/T aT] 


: Sues us yUoWoUUOIsIAOIdde | suep Jonof e soi 
UN ISSNE JUO JJUES P| Op UOT}D9}01d e] ap ayeIgUas 
UOTIOOIG 8] Op UI9S Ne sUOTIDOIIP sone xnoq 


‘Ser[qu79 
SOULIOU XnE JUOJSIRS SIOLINJORJNUeU Sa] onb 
Jomnsse ,s Inod uonoodsur p saunue1801d sap 
pold Ins 21}joUI ap 19 SaOUS9I] SAP JOIAITSP op 
298109 SO 9JIULIOJUOD B] VP UOISIAI(G BT 


‘suinsues sympoid xnesanou op suon 
-ejuosgid soy oururexoe Inb 39 juowoagraid 
op somusd saz aj0adsur nb ‘soutnsues 
sonbueq op uolseg ey] ‘sJueurquoso1 
syinpoid sap sesreyd 159 Inb ‘arSoouyoajoiq 
Rl 9P UON99S PJ {eps 9] Jo aINedaY,| 2nu09 
SUI998A soy onb Isure ‘soutjnqoysounwut 
So] ‘ourunqpe,| anb sya} suingues synpoid 
sonne p Suorejuosaid Sa] ourwexsd Imb 
‘sonbruused syinpoid sap jo epis ap sur998A 
Sap UOTIIES PI ‘KI IN919J 9] 19 TTA 1n9192J 
3] onb sya} sjuepn8vos synpoid sap odnd90,s 
mb ‘uone[nseod ek] ap UOTIOVS EI : SUOTIDES 
anenb puaidwios uoISIAIG eT ‘suINnsues 
sjinpoid ap s}o] sap Ins s}so} sop e,nb 1sure 
suinsues sjinpoid op Sjueoriqu} soy zoyo 
yo osgrouydeuuserd op somusd so] suep ‘UOTS 
-njsuel] ap SOUS so] SUPP suoTdedsut sop 
R JUOUWI9E89 apgooid sq “Sues np sgaLigp 
SJUSUILOIPSU So] 39 Suimgues sjInpoid soy 
juouuwejou ‘uoneqoidde,p sut sop & STUINOS 
synpoid xneaanou S9] JOUIWEXO,P 298189 
jso sonbiSojorq sjinpoid sap neaing 
np sues op sjinpoid sap UOISIAIG UT 


‘SJUDUIVOIPSU SOP UOTIEIIC EI IP 
dAg[al neoing 97 ‘(gdg) senbrsojorq syinpoid 
sop neaing np AIULIOJUOO ek] ap UOISIAIG EI 39 
Sues op syinpoid sap uorstaiq eJ juoworedrourid 
yo ‘uoNOUOJS 91100 op oyimboe,s mb epeueD 
g1ues op sues EI] ep UONoa}0I1d e] Op sTeI9U9S 


z eayideud 


UOTOaIIG [152,29 ‘BpeueD ne suIn3ues sjinpoid 
Sa] 19 Sues 9] Ins UONeUOWII[39I1 Op JIOANOd un 
2919X9 [RI9P9J JUOWIQUISANOS Z| ‘Led es Inoq 
“anbrjqnd ajues e] Ins soguUOp op UOISSIWISUI 
RB] SUP 9J[Q1 UN JUSWaTeS9 UNO! ssouraoïd sa] 
‘Sues np UOHPSIFIN,[ & We JUO Inb suOIsIogp 
Sa] JUoUTWUeJOU ‘sastud juos A Inb sonbnnoderou) 
SUOISI99P xne J9 xneyIdoY sop UONeNSIUIWIpR | 
B PU9]J9,S soUua}9dWIOD IN9T ‘JIUES 9p SUIOS sop 
gyedroutid 931[Iqesuodsal e] JUSUUNSse ‘[P90] 1919] 
-UI,p suorsonb say Ins souajoduos INI] ju2919x9 
Inb ‘saoutaoid say ‘ayetoutaoid souagodwos ap 
19 2[RI9p9} souaJodui09 ap SIOJ EI B 159 gJURS BT 
(ojues B] 2p uorp29301d B] ap a[e.19u98 
UOIJD9UI(T) [P19P9J JUSWIDUIIANOS JT 


‘90U931N Pp Sed Ud 
WOOS EI op Soayeiur sop 1g0ueuy inod sinode1 
HIoAe ynod aja ajjenbe] e siejjop op suo 
C‘€ OP HIP219 op 9818 oUN JUSWATeSa & SOV] 
‘squuoljoely sjinpoid sa] Jag0UuRUTy op J9SnJol 
op NOIp I] B oUNDRYS ‘sInaT[Ie Id ‘sudXo}jIO 
sas Jed sgummosuod sympoid sop uornouo} 
ud S9[n989 JUOS SJN09 saz ‘oourAoïd onbeyo 
Inog  ‘SOOUIAOId xne JUOWI9J99IIP S91nJ9e] 
JUOS 39 [POS 193pnq 29 suep snjour sed juos ou 
WOOS ve] Jed sonqginsip 3a sayoyoe juos mb sou 
-UOH9LIJ SJNPOId ST ‘SIPI[OP op sUOTTIIW IT 
op snjd nod un,p 11839 YOOS EI ep S[euuoIsn] 
-SULI] SOOIAI9S Sop oUeI301d a Inod sAno1dde 
198pnq I ‘C661-C661 UA ‘SINSUUOP sap JUS 
-ANLI99I Op SJ009 sop sted amofeu ey] onb isure 
‘SO[QNOWIUWIT Soy JO SUTeIID} Soy ‘s[aUUOISNjsuey 
SOIJU99 /[ Sop [aLg}eW oT ‘souTeyTes soy studios 
A ‘98noy-xI0lD ek] op auusIpeurs 919100S 
I Op SJOUUOISNJSUEI SOOIAIOS XNE SO9I] Sasuadap 
SOP 9[QUOSUS | JUDSIA SDVY.I OP SPUOF soqT 
‘opider oyaye .p awaisÂs 
9P 9J0I of Jonof e Jo ‘9ILINDgS eB] SUIS9U09 
mb 95 yno} Inod Ja10qeJ09 39 Jenbrunurwos 
juoanod st jonbne 99818 Winioj un owaysKs np 
91PE9 9] SUBP SJUPUSAISJUI XNE ITUINOJ & JUOJSIS 
-U09 [VARI] op odnoIyH np suorouoz saedrourid 
so] ‘sues np SWAQJSAS np AJLIN99S EJ INS [ICABI] 
op 9dn019 92 : JuoUeULIEd [euorneu 9ITUIOD neaA 
-NOU un poid ins SI & SOV. ‘p66] Jetauel uq 
‘syinpoid sop 9JIn9ouuI, [ 8 19 UOTESITON., ] & Wen 
e Inb 99 us juoworediound “uepuedepur ann 


8 ‘S[I9SUO9 Sap JIUINOJ ap 2101 Inod e ‘INdLI9}x9, | 
ap SuI99pauu jdas ap ja juopisaid un, p 9ULIOJ 
‘onbijquelos juey[Nsuod AO UA ‘UOT\so3 
ve] & soidoid suonsenb so] 191891 ap sasreyo 
sInayoellp op odnoizs yned un,p asodwiod as mb 


‘IMN9JIOIIP JWOD UN,P 39 “YOOS EI 2P 19 SOV. I 
ap SOOUBUIJ so] JUOWIOSNANNUIL suTUIexa Inb 
‘SQOURUT] Sap 9IIWIOD UN,P 99}0P 159,5 SOV 


‘Sues op 
jeuoneu swuure1801d un ISAISSUO9 INeJ I] “L 
‘SUSIPEUET) 
So Inod Sues op ouwasÂs np oous19 
-IJ9,] 19 9NIIQUIU9SI PJ IOSLIOARJ JNEJ I] ‘9 
‘epeuesc ne sginsse JJUES 
OP SO9IAISS Sop sIped 9] SUPP ‘SOIIEJEU 
-sop So Inod sonbnetuse]d suonoei] 
sop 19 SUINSUES SJUENJIJSUO sop ‘sues 
np 91118 vl Joisse P JoNUuUoS ynej I] ‘Ç 
‘sonbnewseyid suonoei] 
Sop 1a SUINSUES SJUENJIJSUOI sop ‘sues 
np 9JIN9OUUI | Joinsse,p JayUuasse isd I] ‘+ 
‘suoIpeuesZ 
Sa] Sno} Inod Ins 39 JURSTJNS jos sonbn 
-eulseyd suonoeiy ud jo SUINSUES sjueN} 
-IJsUOd Ud ‘SUPS UD JUSWOUUOTSIAOIdde | 
onb inod sainsaw sop sipucid ne} I] ‘€ 
‘euuseyd ap jo Sues op 
SJUSW9AQ[9Id Sa auIsou09 INb 29 Ud ajeu 
-ONRU DOURSIZJNSOING | IOSLIOARJ JNEJ I] ‘Z 
*SAIIPJUO[OA SINQUUOP op 
UIQSAS a] 1989101d 19 HUSJUrEUI jneJ I] ‘I 


: SJUPAINS Sa] juos sodrourid 
sod) ‘Sues ud JUOWIQUUOISIAOI dde p sIOneW 
ud gyeuoneu onbiytjod ey] ap ouwiguI soussso,] 
JUSULIOJ SI ‘219190$ US 99NITSUOD JIOS dU SDV, 
onb jueAR ‘6Q6] US SansIuIu soy sed soAnoïdde 
919 JUO JepueU oJ SUEP Ssouous sodioUuLd so] 


‘sonbryynodei9y} Sul Sop e SgUBPgdONS sind] 
op jo suInsues sjinpoid sop ‘ulewny sues 
np uonesiyyn,| Inod QUES ev] op sonsturu 
say sed sijqeig sodiourid xne juowouioquos 
9JPUOTJEU UOIJEJUOIIO OUN,p UTOSdq JUO 


Hues us juowseuuoisiaoidde p usipeues owu9]sAsS 5 
nn 


mb Sues np uslpeuro aWaIsÂS np SJUOWIS 
SIOAIP SOI JOOUBUIF 19 JOUUOPIO09 ‘19811 


: 8 9JSISUO9 ‘Saju9Jed same] SO] suep goUOUD 
359 [nb Ja ‘SOV.I 2P 1pueUI aT ‘9191908 BT op 
SIN9J99IIP SI JUSUUOU INb xno juos 99 ‘saITO} 
-1119] Sap 39 SOOUIAOI sap g]uRg Fe] op sansruru 
SO] JUOS SOY. °P Soiquoul soy ‘suonoe 
-feyideo sues jo Jijelon] ynq sues 9191908 onb 
JUL] Ud ‘SauUaIppUDI SUONDLOdIOD Sa] ANS 107 BI 
op II ot eT op NYOA Ua *[ 66] [HAR OE I 99MIN 
-SU09 919 B (SOY) Sues np ouusrpeurs souesy J 

SULS Np sUUIIpeUed 92098 /T 


‘SUOTJBSITIQOUU, p sjafoid say 1a juourou 
-UOTJOUIJ 9] ‘Sues ne SoANeIoI suoneiedo so] 
mod ue sed SIROP ap SUOIIIE 00 iuassedop 
Sono spuoy So] ‘ayjonjoe 9INau,] WY ‘sues 
np ouusIpeurd souesy,] op SIEIPAUNOIUI | 
red ‘ouueiso1d np juowsoueUulyy 9j juainsse 
SOOUIAOId say ‘sonbruljo xne jo xnezidoy 
xne suiInsues sjinpoid sop jo 3ues np ‘Juou 
-9)INJIS Ja opueUOpP Ins ‘JIUINOJ YDOS ET 

‘S[UUOISNISUPI] SIOIAIOS Op sUTWIeIZOId 
np uonejsoid ey 8 yUodionsed sinouuop soap juoU 
-9]NIOII Op Nasal 9] J9 BPeURD Np one] 8 1n0q 
un,p siedgi samuss /] ‘[PIjU99 aloje1oqu'T 
9j ‘ano uq ‘owwes0id np JUSWSUUOTJoUO 
ne Je & Inb 99 Ua [UIaUu98 2118)9199$ NP SAQIOI 
XNCUONCU SINDJOIIIP Sop UNT “BMENO B‘YOOS 
I ap [P190S 98QIS np sstwanua | Jed 9193 J9 9STU 
-B310 1S9 SJOUUOISNISUEI] SOOTAIOS Sop OUURIS 
-old 9j ‘jeuoneu ouweizoi1d onb jue) ug 

‘A[[PUUOISNISUEI] QUIDOPOUI EP] Op oUTeWOp 
3] Suep sYyosoyoos ey 104ndde,p onb sure ‘susrp 
-BULO SJUSUI9SSI[EJ Sop SUIOS9q sone xne 
21puodoi ap ana Ud SAJIANOE Sas Jou op ‘ain 
-SNPUI, | 2P SOULIOU SI SOIN0} 19 SJUDWE[aL SO] 
SNO} & SOULIOJUO9 JU9IOS SJINpoid sas jo sapou] 
-9UI sas onb 90 e JaT[IeA op ‘suonesodo soidoid 
S9S JUOUWISOVOIIS 10198 op onus) JUSUWIIES9 Isa 
WOODS EI “SOOIAI9S sao op uOrjeJSaId ev] op 21p89 
3] sueq ‘sournSues suotjoeIy sop no sues np 
sjuenjsuos sap ossi8e,s [1,nb ‘sins sympoid ap 
o[quE 19 açqeis JUoWIoUUOTSIAOIdde un,p asodsIp 
usIpeued ajues op awasAs 9j onb 910$ Ud JIIRJ 
R OUOP ASISUO9 YOOS EI ep SJAUUOISN}SUEI 
SOOIAIOS sop owuuel3o1d np jroofqo/T “sues 
OP S9AI9S9I Sop U9IPEURI AUJSAS-SNOS Np 919108 


BI Op 19 9ILINDgs eI Op UoTJUTeW np o[qesuodsal 
BIQPISUOD 9S HOIDS EI ‘ourewop uos suep sjod 
-OUOU AJ OJIDf ap yURUDI9p 919100s onb jue) Ug 
“SUTESIOATUN [ 19 SHUN] ‘JeLIeJUOTOA AJ ‘oouRp 
-usdgpur,| ‘siyennou ey ‘ompenreduur,| ‘gyuew 
-NY,] : C96] US Sowepooid ‘osNOY-JUeSSIOID np 
19 IBNOY-XIOID E] op [EUOTJELIQQUI JUOWOANO| 
np xnejuowepuoy sodrouud say ins asodal YDOS 
EI] ap yepuew gf ‘snyd oq ‘OL6I ep sauazed 
Soa] SOI SUP 19 6061 OP IO] EI Suep SOIUIJOP 
919 JUO SUOTJOUOF SoD ‘SOIPE[EUI say JIU9A9Id 
BR 19 9IUES EI] JIOIOIQUE ER ‘ouIeuNny ooUeI] 
-Jnos eT Jose[nos e Jo MUdAgId eB ‘soydonsezes 
9P NO SJIJJUO9 Op SAUIMOIA So] JOPIE 8 19 1989101d 
e ‘sane IWS ‘JUd}SISUOD SUOTIOUOJ S9S ‘ale) 
-TUBWUNY UOTJVOOA SUN ‘Jn0] JURAR “BV YDOS eT 
‘JUSTE Np 
DANRISIS9I UOTeSHO NK | sqeteoid ne 11U9q0,p 
9981[d0 919 SUBS SJUOUWIOISQI sas JOLJIPOU 
RB 99njiqey Snjd us JEUSA9P ojo stew “6061 OP 
10T EI OP NASA Ud ON 99 B S9pIOD 919 JUOTRAL 
In] mb sroanod saz sno} onb tsure ‘oeropa] 
oyeyd e ‘JUION] Inq sues agAtid 99190$ op 
ynjejs UOS JUOP JIBAISSUO9 YDOS ET ‘ZE-D “YO 
‘OL6I ‘OUS ‘Sauuaippund  SUODA10d4109 
Sa] ANS 107 ke] ap II oned ey op uonNeorydde ] 
B 9191006 PJ JUEJJOUINOS ‘sasTUD 919 JUO saquayed 
SONI] SOP ‘OL6I UA ‘SOQULUE SddIO} Sop sale} 
-IUBS SO9IAI9S Sop Jorpnorued us jo ‘sonbiyqnd 
SoIoIne sop OleIJIXNE ‘OJEJUOIOA SINO99S op 
9191008 aonb jue} Us YOOS EI Iesst[qei “eayIpou 
UOISIOA BS SUBP ‘89 ‘U9 “6061 ‘S'D ‘4721909 SS047) 
pay UDIPDUDT) D] uoypsodiod ua JUDNINSUOI 
107 BT ‘6061 FU 61 OI ‘IUoWpE np eferogds 
IO] oUN,p NYOA Ud 99MSU09 ‘sUOrJoe-[eJ1de 
sues J9 jiyeion, ]nq sues o9gauid g}91I00s oun 
19 9SNOY-XIOID EP] 9P DUUDIPeURD 9J9100S eT 
95nN0Y-XI017) 
B] IP SUUSIPEUL)D 97910 CT 


*€ anideuo ne SILI99p 
juoJos WUINOJ [1,nb suinsues sympoid sojdnpnu 
So] 19 Sues op S2AISS9I Sep AUISAS-SNOS np 
SOIATIOV S9T “S[OTOYJO SOUISIUESIO XNE 9IDBSUOD 
JUouoI[onuossa JS9 ‘sTIOJoINO] ‘anIdeys 29 
‘sed Jmraysixo,u Sues us juourouuoisrAaoïdde, p 
guigysks a] sjanbsap asolou9s ej sues ‘soley 
-UOJOA SINAUUOP 000 OOL enbjenb sey 1e11qno 
snjd uou sed ynej ou I] “oweisAs np sueyroduur 


Issne 3nO} SJUSWIg[9 sep JUOS ‘JUddIBXO 
SUI99PQUI S9J NO Ja S9JIP JUOS sjuoned 
say no xneyidoy say onb isure ‘sursopou 
sina] ‘suinsues sjinpoid ap jo sues op 
SINSICUIWIOSUOD Sa] ‘pudjUd,| UO NO SU9S ne 
S[OIOJO SawistueSIO sap sed jUaNINSUOD au 
S[I,S OWQUI ‘sInoT]Ie Id “suINsues sympoid 
sop UOTBOLIGR} EI] 19 Sues np yowoagoid 
J] QJUOUUSIS91 ‘epeued QUES op glues EI 
ap U0199J01d Pe] op 2J2ISU98 UOTIOOIIG EI Op 
astuienue | sed ‘mb [e19p9; JUOWIOUIOANOS 
2] ‘uyjua  ‘9[PIQU9S UOIJEJUOIIO UN J9 
spuoj sop yuInoy mb ‘Solo saz jo 
SOOUIAOId say Jed 29919 auusIprur9 91919008 
aun ‘(SOY) sues np suUaIpeued s0Ud8V | 
‘ayinsua ‘sjuolja xne joa xnejidoy xne 
suinsues sjinpoid sap jo Sues np JIUIMO} 
ap 19 SoITeJUOTOA SINQUUOP sap zoyd sues 
9[ 19A9[91d op adnos0,.s ‘sjauuorsnjsuey 
SOOIAIOS Op oUTWUeIsOId uos op UdAOW ne 
‘Mb (YOOS) 28n0Y-XI019 8] op SUUSIpEUL 
919190S PJ ‘PIOQE,P 1n0] : SUIQISAS 99 SUEP 
nof ua jJuUomus SauSIUPSIO SpUCIS SIOIL 
‘Xne]1dou 006 UOIIAUS,p nv9S91 UN,p dTeIp 
-QULIQIUI, | Jed sjuored xne onqinsip sind 
‘ay ‘S1S9] SOp B SILINOS ‘SAIIEJUO[OA SINQU 
-uop op seidne 949ja1d 159 Sues a] ‘onne 
JNO} 3S9 ANP9I el “URpuadad) “INdAD0I 
ne InsUUOP Np dIp-k-}s9,9 ‘ada ,p JuI0d 
ne yedap op juiod np 2189JUI 919 WeIAOp 
SUES Np UdIpeUed AUIQSAS 9] ‘JUSUIOEIPI 


ANALSAS AT 


‘SUPS OP SOAIOS9I SOP 9}INDOUUT | 
B JUOWOANK[OI sajueyodul suorssnosodeal 
SOp JIBA8 ‘J1eJ 99 op ‘Inb Ja Sues np uorpeuro 
DWUIQISAS NP SU]ISeIJ E] WeTeUsIS UO ajjonbe] 
suep UOISNJOUO9 ‘9JLIN99S ek] op uUOT]eO 
-IJLIQA OP SHOT) Np UOISNJOUO9 Fy IS[NULIO] 
B 2NqUIJUO9 JUO sno} ‘aWIgUI aq ‘SUINSUES 
sjinpoid us 39 Sues np sjuenjnsuos us ‘sues 
ua juoWoUUOISTAOIdde | suep 2101 un juanof 
SJUBUDAIOJUT S99 SnOL, ‘Wns Inb osÂjeu | 
OP 91X9JUOD J] II[qQeI9 INIA UO] IS SJUEU9A 
-Ioyut xnedioutid say ISHTU9PI ua.p [on 
-U9SS9 JS9 [I ‘Sues Ud JuauauuoIsiAOIdde p 
U9IpPEUL2 auigishs 9] 2IpuO] 
-oidde uoÿez op Jouturexa Inod 
191 don aioous j10s [I,nb uot 


bues us 
JUSLWISUUOIS 
-1104dde,p 
uosipeue9 
OUU9]SAÂS 


6 SYLIdVHO 


SEL | RIERA Prados: LUE 
GE reg NOR ETES 
Rare voie 26m ; 
fi QAR ML US : mat) spl 
LEURS 0 CET NX 
7? VT L ER 7 Ni Ae 


| | as bie ‘ies ek ns a vids av) 
i) fi 
PDA DR Cp GES wine. 
EU PAIE 06 its Een sh fe 
‘ LARP à HS REA Nes 5 i) 
a: oR Le CE Phang 
ere Sali Mare, bly 7") 
oda gto. ahs eats? 
CN apes Pus ft 
Li TW PATTES 
‘ ‘ Pe CL 
PPP NS 
L Re } 
j 0 
° at ’ 
Ay) ¢ 
Le if ray ty 
oul WOE 
‘ 9: Ar 
d ef Miao 
‘Ae és. MA ON 
IAD TI 
cad oni d'en 


PP AM: PL 


SP Pet Baik © D 
| Matos ny y 4 
ates! ii oem Gide wm 
Serb? és UR! on num 


or. AS Wit + eee TEE ii 

LIFE ET FA pd mr >) re) 

bea yh vem Ge ei Tote) 

| Den Pradr oie ete 

Py | er œÆatte 

TIMOR fi y 
bernie f 2.) a9 PA og yee j 

it te rf vies ae ee 

ow ¢ kg 
nn nie gar ris 
| : ahaa 
Dash ret 


FE 


A] 


‘ 


ot 1 ve é 


Mn Sor 


“ope & bertgn Riis PL Wiitue 
| drone 


inet ar Pie | 77 


. te werk LE 
an t Bee Dol A FAN (Cv 
Sr ES Wray Drea ur RS GENE LA GA à | 


Se Lot et Ry 1227 Li DETTE rae. : 7 
ax Ni salad wy ARS ‘aay hw ee: LE 


a3 L=1 


oT apy ty 0 CAT an à SNC 1 a 
e700 SOOO te ay @ ee ie LA] 7 +. 
DT LT 


ONU Re ta ie ake: AR ur a" 


7 af ey * Sie tepals ; 
190 + Tr a 7c 
binky | AUDE La 


dre Aa! LA RIT <i hi sh Aa] ay ad 5 


ra BL JAE 1 nai | Er AAA PA 
pig, 1; Mee I ora fp I Lag oy 
Ty WE + VE iL ee ae thi ay 
ey ee me 


un Mr 


RNCS a Ro 
Latine Er Ae, 


Prés 
» hie 


0 {¥ Diy 


T Emre CE CAL HG F< HN he NÉ RARE 
UNE Lay LP A ETES + a ae D AU | 
Lie Pocate ar eit? QE aan (UNSRUE 
FD AN + 6 ol tien 

st taf, de onu AT 1 Ande 

yor), Pale A, on Cv a, ray wae 


helt) quran MONET 149 8 eh 
vats TA SG 
CRE Oar Cire 
RD LA AE ue bb hin LL 
we tah +0 CNE BR 
cure 140 DT D OA 
rare yy) à BAS as cé ein ent War 
Pritiar ‘ oe wy Wain ; ee Ah: rés 
ANTENNES Role Pardi = ia’ Scat 
yeti thy) OPPO ad ih in CG a AG 
Haake Pye amant i 00 1m Dati LE 
MR RE Le Wade sauf: LAG ek 7 me | 
freak qa We MIE EN DUNNE és: pue 
NA 
ees gs 26 ine whit À = ee 


AA é The? 70 a ree) VA 
TANT Ghar 33 cae 
perpen «| 


ON 


[L'ILE PT PRE 


ne +: 


L c1ndeu9 


‘yodde1 
juosgid np ojins ej 2919esu09 s9 nb suorsonb 
XNOP S90 B JS9,7) {SUBS OP SOAIOS9I SP 9}LINDgS 
RB] JOIONSWe Pp 9[qISSOd StoJa}No} [I-1S9 “IMs JUSUI 
-ajarduos ana stewel ynod ou Sues 9j apponbel 
uojas uorisodoid ey] JoWIpe UO,] IS : JUOWOTesO 
asod as aqueyodun Issne 3no} uorjsonb swgtxnop 
un  ‘owerqoid un osod « ajqeidosoe » 
9ULI9} Np UOTTUTJap eT] onb ‘questrez 99 ‘suoyouwpe 
SNOU J9 — Sa[qe1d999 SAIT Sop SUP 9MIS as 
suinsues s}inpoid op 39 $ues np SJuPnSUO9 op 
‘Sues op uonesinn.| & JUSIQUUI onbsi 9] Is Jap 
-UPUWSP 9S JUSUISI[QEUUOSIEI Jned UO ‘suOT]IPUOD 
soo sueq ‘sues Op UOISNJSUPI] sues S98E[N0s 
219 JUSTeLINOd ou sjuarjed suTeLIIO op se[qnor 
SOI 19 SO9ANES dQ JUSTeLINOd au SOTA SOUIRJI99 
‘SoTROIPSU SOOUPSSIEUUOO SOU op [9nJ9e 1819,] 
Op NUd} 9}dWIOD 39 sed Sure1199 suep ‘onb juaprA9 
yey} B No} JS9 [I “ued anne. ‘So[quIAQUI 
JUOS UOTeSsT]WN Ins] eB sJUoIgyUT Sonbsit Sa] 
onb ajduos sIpudal as uoiq ne} [I 39 ‘Soins JUOUI 
-oylejred juos Sues op SoAloSs91 say onb Joue 
inod ou uo 1onbinod sio] sep pusrdwos uQ 

‘INDADIOI NS UOTIOIJUT | 2HJOUUSUBI 
ouop eLinod Sues 99 ap uorIsnjsuey ey : uOn 
-D9JUI,[ 19[999p op sed juoryoutiod ou sjonjiquu 
SS9] So] ‘oporiod 9799 juepuod Sues np auuop 
99J99JuI suuosiod aun Ig ‘« anbiSo[o19s souaze] 
ap epotied » ey appodde uo,nb 90 159,9 ‘mouuop 
99 op SUES 9] SUPP UONDIJUI.p SAUBIS sap uON 
-Ledde] Jo Inauuop un,p uoroaJur, | anus» sduo] 
uIeJI99 UN 91N099,$ Ji, nb ie} ne np 159 owerqoid 


29 ‘uloy snjd suosonbijdxa,| snou swwog ‘our 
-€JU09 Sues 9] INO} JoUTWTTS .p sed juayourod au 
XNdINOBLI S1Sa} sop ‘Iny,pinofne suIQUI “Jo uoÿe] 
91190 op seie a9 JuoAnod ou BuUeS np sgInsyy 
sjusWga,p sodA} xnoiquiou ap 3d [810] Sues 9] 
UAWIOSNAINOUIEN “Sougsoujed soustues1O sop 
uoneulutys,, mod suingues sjinpoid sureyioo 
op luowayen np onb Isure Sues op SUOP soy Ins 
sonjoojjo 988]SId9p op S1S9] sop ‘sures siInouuop 
9P UOTSeI[9S EP] Op ouTeWIOp 9J SsUep SIdWO99P 
919 UO Saidoid spueis oq “Sues oj Jed sgynorysa 
sougsoujed SaUISIUPSI0, p UOISSILUSUEI ap onbsi 
3] no auuosiod anne oUN,p BueS ne 2[qRJIS9pUI 
UOT9P9I SUN SUIWIOD “SanbsI1 sap JUSUIS[QRITAQUI 
auodwos a9 ‘afro onb jue} uq ‘ureum 
nsst} op uorejue|dsuer oun jso Sues op uoIsn} 
-Sue1 8j onb aipusidwioo ualg Inej I] ‘ainedau I 
Op UOISSIUSURT PJ R 2919088 919 & onbneid 27399 
‘souInsues SUOISNJSUBI] sorgtuioid sap onbod9 | 
seq ‘juolIgyur onbsiz un ayzodwos sonbr 
-nodeisy] SuIJ sop @ SueS op UOTIeSITNN 9]n0] 
stew ‘onbsi op soussqe sun aUIWIO9 aIUTJap 2139 
jnod 911INdgs eJ ‘JUSWIMI0P JUSse1d np surly xny 
‘stewel JUOISS 9] QU S29 19 
JUdUIa}Q[dWIOD 939 stewef UO] OU SoT]O “Wey UY 
‘SOINS JUDTL}O BULS OP SIAIISOI So] jueArredne nb 
UOISSOIdUIT | 9919 9.NQ-jnad B 1997 “OSGI Segue 
Sop slow 91IaIoId 2] op sinod ne 19 ()/61I 
SOQUUE sop UI EP] & ‘HIJA No ‘ourewNy SoU919 
-IJOPOUNUUUUI | op SNA 9j Jed Sues np uoneu 
-IWeJUO0D BJ INS 29XI] 1S9,S oI[qnd np uornuaye 7 
“osier onbrndo oun suep opioge on 
WOp ‘SueS op SAAIOS9I S9P 2J[ON198 9JLIN99S EI 
op uOren[eA9, ] 30s ‘odder jussoid np jofqo 7 
*29A9U9P BIOS JHIUL9P Woddel np uor9epal 
ve] puenb no aquosaid eos yodde1 a] onbsio] 
muedsip 9ïj9-jnod juoine SouSI] S29 SUOAII99 
snou no JUSWOW ne BUS 9P SOAI9S9I Sd] 
jueSeuau SIoSUPP SUIPU9T) ‘S298LLI09 939 elap 
JUO SaUN9E] Sood ‘sed SUIEJI99 suep ‘onb aynop 
unone je} OU [I 19 28N0Y-XIO1)) E] Op SUUSIPEURO 
919190 EI Op UOISNISUEI] op sous. sap SUOI] 
-oadsur sop ajins Jed 9JLIn99S PB] OP UOTIBOIJLIDA 
Op suwoD a Jed SoUSPIA9 Ud SOSIUI soUNde] 
Sop Souleyiso & efap dIpaUoI UG ‘AUWIISAS 99 Op 
sounder] xne jo Sonbsii xne Sues ud JUSWOUUOTS 
-1AoIdde .p oulaisAs np sjUeUdAIOJUI XN9IQUIOU 
Sd] JOSIJIQISUSS op Jojjo nod no e ‘Jalqo,] ju0] 


ow9isAs np sonbsi1 yo ayandes 


& 


oo 


SaJ[9 Op ayrotqnd er 2 sonbrjgnd ssousrpne 
Sop onus} e] InojNs Jo ‘ajenbus p uorssIuwoT 
EI Op SUQU SOU9JsIx9, | anb op inod uO ‘spider 
19 AJUEJSUO9 UOHNIOA9 Ud JS9 [I ‘aTqeNUIUIT, p UT 
B.U SUBS OP SOAI9S9I Sop J8J9,[ ‘NPUSIUS USIg 
‘agste Snjd 819$ ou] eB] ‘onbriezs 1re1o aJgnbue 
2Hou ap jefqo,j 1S ‘ouuop jJUoWOU un Fe jofns 
np orydeisojoyd oun ‘« suejuejsur » un ayios 
onbronb us 159 Sues ap soAloS9I Sop [onde 1879] 
ap UOHENIEA9 9MNOL ‘orrostAOId yrodder 99 ap 
‘anbysuig}oesies anne oun j9njd no ‘aqurenuos 
anne oun JOJBUSIS R JUOUIOES9 SUOU9] SNON 
“Somndii9}n 
sonbijqnd ssousrpne p Indavj ej 8 suonsonb s99 
asstpuojoidde uo, onb 95 e.nbsnf stae 399 op 
UOTJEN[LAY 91JOU JOAIOSOI JNEJ SNOU [I ‘o[BUOrJEU 
2INSIOAU9S P SIOISSOp op otied yuoy mb 
sjofns op 9}1e) [I NO sINsoW E] SUEP ‘SIOJAMOL 
‘JUBSSOIQJUL SIAR UN OWWOD suUOoIgpIsuOd 
9[ Snou ‘Sues 9p SdAIOSaI sap ayjanjoe 9JLIN99S 
PJ Ins QUSIoSU9I snou sjiodxa sap J1odder 
3] NO dINsoUW 8] SUP ‘[IOSUO9 US INDUIBANOS ne 
SUOHPPUEUIUIOIII Sap OI JIOAPS R ‘J0199P NP 
SOULIO} XNE ‘TISOAUI 999 SUOAE SNOU JUOP 9498} EI 
‘suiodxe sap & au ‘IonS9[9p suOANoOd au snou 
onb yey} np JU9I9SUOS ISINOUISp SUOAIP snou 
‘Sdu9-2QUA  ‘9NJPA9 vISS AJIUIO9 np [IPAUI 
np ojquesus, | ‘npnoA sdue} uq  ‘onbsi1 op 
XNBIAIU SOP UOTJPUIT}SI,[ 19 SJUSUIOSSI[AEJ9 Sop 
suotjoodsul sap sjeljnsel soy JUaWaIarpnoed 
JNO} ‘JeIPSUIUT J9IQQUI UN,p JUOS 9ILINOVS EI 
OP UONCIJLI9A op s}IWOD Np SUOTEpUEUONI 
So] 10 wodder 9j suep juRInsIy SJUoWS9T9 
XNOIQUIOU op ‘SIN9I[IE Jeg ‘SUONPULIOJUI, P a[Noj 
aun JIUN9I & 19 ‘SHSSOIQQUI Sorne p onb Isure 
SOUUSIUPSIO Sad op so[qesuodsai so] 21puaqus 
R OIOOU9 9]S91 snou [I sfonbsoy Ins sJoIssop 
xnop ‘sonbyeid sinaj ins jo Sues np awaisÂs 
np SJUBUSAIQUI xnedIouuId sop SUIBH99 ous 
SUOTIOBIOIUI Soy Ins ated opuess ua auod rod 
-del 25 ‘28noy-XI01) PI 2p SUUSIPEUR9 99190 
EI Sp SJSUUOISNJSUEH SOOIAI9S So] JU2NJHSUO9 nb 
AUAISAS-SNOS np Juswaratfnonsed yno} 39 “sues 
ud yuoUoUUOIsIAOIdde p owasÂs np uonsos 
RB] 189 surodxo sop uoddez np jedroutid yofqo J 
“SOATITUTSYP 
SUOTEpURWIWIODEI So] 2HJOU9 Jo jeu Woddes 
3] J98Ip91 op JUEAB JoIpnig nef snou 


[nb sonne,p rwued juoumoop un,nb jso,u [I 
‘xnotogid [No un jos syxodxs sap wodde: 9 anb 
U9IY ‘99INUW9Id stojoyno} JIPI9S suoNnepueUr 
-LWO991 $99 Sa]n0] IP AJEIPOUUT SIAND US STU 
UT ‘OJQUIOAB] [Ion99e un n$o1 yuo jo sonbryqnd 
Soouoipne p jofqo,] wey juo ‘ajuerSaqui oryed 
Juoy ud mb 30 juoumoop juesoid ne soxouue 
suodder ‘soytjenb juswayney siepprosuos s99 ap 
suoddez soy] ‘xneaex sos 8 juowoAnoe gdronsed 
JUO NO AIO NP SOIQUISU SNUSAIP JI0S JUOS SJI 
‘SQUSISOP 919 JUO epeur) np jo onbiewref ey] op 
‘aTTeIISNY ,P ‘9SSO94,P ‘aU9}o[3uyY ,p ‘SIUN-SIEVT 
Sap JUBU9A SII9SU09-SJIodx9 sap ‘ana op sjutod 
Sop AJSISAIP ke] Jo ojonbus | op aujenreduur ] 
Injuries op UV “sues us juowauuorstAoïdde | 
9P SILIN99S eI OP UOPOYLIQA ek] op UONS98 
op AJUO9 sp WOU 9] snos ‘110} 8 onNg-jnod 
Jo ‘sioped ousissp uo,] aonb (aus elop suoae 
snou onb) 91In99S e] xp UONEOHII9A ap HOT) 
un 9919 SUOAB snou ‘UIJ 900 VY  ‘suodxa.p 
S]IaSUOD So] AJISS90QU 39 onbruyoe) JUoUTUTOUTUTS 
yso uorsonb ve] ‘oinsout a3iey oun sueq 
‘JULTIZIA JoINIWp NE] [I seu 
‘JURISUL | Inod AJUEINSSEI JUAUWIDANEIII JSo UOT} 
-sonb 9799 & asuodal 8] ‘SUOLI9A 9] SNOU SUIWIOD 
uOISNjsuel oun.p UIOSoq Jjuo SJ, nbsIo] 
9ILIN99S ud IQU9S as SII-juoAnod Suorpeur 
say Juiod janb e.nbsnf ‘souxa] sonne p u 
{SINS Sjr-quos sonbrinoderou} suly sop e epeur) 
ne SosI[Nn sumnsues syinpoid soy jo Sues np 
sjuenrisuos sa] ‘8ues a] juiod Jonb e : onbneid 
JUSUINIOS9I 91P10,p So ‘juouronbrun soOsTAOId 
uodey op seu ‘uodder juosoid of suep osyren 
uorsonb ey ‘juonbosuoo seg ‘sesoyo sp 1819 
199 1981109 Inod saqueuodun samsou sep 91p 
-uaid vipney pi,nb onuiuuip juswey[o) e Sues np 
u9Ipeuro AUQSAS 9] SUP 91jqnd np souerjuos eT 
anb njouos e sumou suoae snou onb syodxs,p 
QUO aT ‘VPEULD ne suns ap Sadsase4 SIP 
AILIN99S PJ : SOUUSIPEULT) J9 sUdIpeUeD SJ Inod 
2[QUISPISUOS souryodult oun 19491 ‘snou UOT9S 
‘mb uonsonb oun,p Jojren op ue Jepueu arjou 
ap 19/q0, j quronsor snjd o[sue un snos suopioqe 
snou ‘uoddezr yuasgid a] suep ‘tonbinod Js9,9 
‘ITJIpOUI 
9] op ona ud SUOTJEPUEUIUOI91 Sap JIerosodo1d 
mb jo « owasAs » 9j wWesosnf mb ostostaoid 
yoddes un nb 90-}IeJ9s ou ‘d9UTULIO} 10S 


ajgnbus,,| aonb jueae ‘loquosoid op ginjeul 
-91d JI819S [[ ‘sinoyeutWosuos op sodnois 
sg] Jo sonbynooeuueyd $919190$ soy ‘xneL 
-O}LLIO] 19 XNBIOUIAOId SJUSWISUISANOS So] 
— Sues np owiashs 3] JUOWOJ Inb syueUdA 
-IOJUI sane So] aus 39 SUOTINISUI soTed 
-1ouLId sa] 31JUd SUOT}IORIOJUT So] Ins Juez10d 
soseusiows) sop yednyd 8] 21puaquS e yuu 
-21889 9191 snou [J “oJgnbus 33399 op sped 
a] SUP [IP]9P US sagUTWIeXd 939 210oU9 sed 
JUO ,U SUOTIORIAIUT Sa] J9 SUOTIOR sa] ‘sonbn 
-SLI9IOBIVD Sd] JUOP SJUBUSAIQIUI SIN9ISNId 
ap gsodulod 59 I] ‘9UJISISAIP San 39 OxaTd 
-U09 JS9 — SWISS op 1o[Ied assind uo] 
anb mod asgddoyaagp juouwuest}ns Jos UO] 
-estue3io uos anb juesoddns ua — ouiaysAs 
97) ‘sues np USIPEULI AUIAISAS np Jsneyxo 
uawiexe un snjd uou sed 359 ,u yoddel a5 
‘uonsonb 91199 ap J9[duw09 Ino} af sed 3187 
ou uoddez yuasgid ay, onb yIdsa.| er Jopies 
OUOP ne} [[ ‘JUSUWIOIQUIAQUI PIISINSOI 
9ILIN99S EI] 9p UOTISonb x] ‘Sa9198SU09 juo19s 
A mb ssousrpne sop sino9 ny ‘SUOToRIoqUI 
SIN9] Ja SUOHOE SIN9] ‘sues np USIpEUr, 
QUIQSAS NP SJUBUSAIQUI SO] JUSUISOUO9 
Inb ja sjeuoneu aJ[9y99,] & juosod as Inb 
[eigue3 snjd oIpio.p suonsonb say] Jo1pn9 
R sIOjajno} 9JS91 [[ ‘DAOU9E JUEUSJUIEU 
159 ajenbus | op 19104 99 ‘yerouTAOId nesaru 
ne uonenys ey] Ins juowoediouud soyouod 
1S9,S ajonbus p uolsstuwog ej ‘Inof 
99 Y  ‘SOQUUOP S9SN2IQUOU op JIFION99I 
aloou9 jney snou [I ‘Juepuedag -ayanb 
-U9,[ Op opeis 99 B suOsOdsIp snou juop — 
ane 19 onbiyMUSTOS 21NPIANI] 19 SOITOWOUI 
‘SJUQUIN90P ‘S9SPUSIOUW9] — suoneu 
-IOJUI Sp 2[QU9SUS, [ INS Sa9puoz suorurdo 
sop soguitidxe juos oxiostAoïd yioddez 99 
sueq ‘« SUWIAISAS np ojanjoe ounory] 9]n0] 
1981109 Inod sastd ang jueAnod sainsow 
xne juenb soajuoutjied suonepuewuosel 
op jueusedwiooor,| ua ‘sues ua juouwou 
-uoIstAoldde p ourgysAs np 9iLIndogs ey] INs 
SOT[OIOYJO sonsur] xnap say suep aitostaoid 
yiodder un |lasuod ua InouroAno8 ne » 
JaJU9S91d op UoTONsUI gUUOpP 919 B& snou 
It ‘ojgnbus,p uorsstwwod 
RB] 99919 939 e Jonbnp nyroA US 
[BUISIIO JoID9p Np souls} xn 


ouwi3}SsAs np 
sonbsii 19 
9HAN99S 


| SULIdVWHO 


selfis 


+. ce 


QUIBUINU SOUSIDIFOPOUNWIUIT [ Op SMITA HIA 
D emedgy,] op smita OHA 
4 oiedoy,| op SnrA dHA 
UONDAISIUIWIPY SNA PUD POOA Sajv1s pajiuyn vdisn 
asinb5e sousIoyapounwU,p SUIOIpUAS VGIS 
arrrydoueu,| op ouuarpeued 9}9190¢ HOS 
ISNOY-XIOI_ E] op QUUSIPEULI 919190S WOos 
SOSITEULIOU UONeOLIQey ap S9P2901d Ndd 
(emedou) q-uou “y-uou aNVN 
peur) QUES ‘QJUES EI] Op 
uOn99J01d 8] op 2[8ISU98 UOTIIIIC ‘SIPETEUI EI 2HUO9 ON] Op osTOJeIOgGe’T WOT 
(sn.a Jidojoydudc] 1129-1 UDWN FY) L SOINS & oUTeWUNY ANUSONOT el Ip SMITA ATLH 
uoreoriqe; op sonbreid souuoq ddd 
epeues gues ‘oyues 
e[ op uoNda}01d eJ ap s[e1ouas uonoonq ‘senbiZojorg sjinpoid sop nesing dda 
Sues np ouusIpeurd souNs YY SOV 


: woddes yuosoid of suep sostjnn juouwmwonbory JUOS sJUBAINS SoISIS So] 


salbis 


so1aljelu Sep oiqeL 


dNOY-XIOID L] Op SUUSIPEULI 919190¢ BP] INS SonbiSojoiq sympoid sap nesing np uonsodsur p 
suoddei sap jofns ne axressruuos 9] red sagsod suonsanb xne sonig ule op ssuodoy 


VOA 1 ep uonoodsur,p syioddes say jueuIsouos UOSUND ‘H ‘H iC Np SUOHEAISSAO 
d3NOY-xXIOI_ EI op 
QUU9IPEULO 99190S PJ INS UOIDASIUIUpY SNAG PUD poo SajJDIS PAJIUN PI ep uoNoedsut,p 


su1oddei sop jofns ne arressiuuos 9] red sagsod suonsonb xne sonig uniey op ssuodoy 


MUNIYS EI OP UOIIJLIQA Op AIO) np yioddey 


ÿ exouuy 


€ oxouuy 


z oxouuy 


| oxouuy 


(JOUNSIP aUN[OA) soxouuy — 81J0SIAO1d Woddey 


re ee eee eae te CU dns or seoueieleH 
Rs PRT eet SON rene eae scat RE or ncciisg strane: nee pe 
A arr rr any eve Sunes) ep enideds 
A en ee es ae sibs co ee ide 
ÉD ES eer ae PR NO ne Re CE 
Re ue AE RA NT eus à tenets 
Vo Pen onde Ve onu Rin amas onic. 
[gy srtosaeh tle cto oma ei ane Ce He leeds te cite à OMC CU 
CS RME AN PAL VAE ne STE no elle 0) 
CL ARR SUR ie a ET SESSSSS Stes op ee 0 Red 
D Pt M MAN SE ARS RE re neo tae ee NE OUTRE Re 
UML Apte ee Ce D COR 


2ANBOIIdx9 oe] 


a110SIA01d j10ddey 


SAU3ILVN SAG 319VL 


rine 4 


Chu AL ii > : 
me Gi (¥- was BA J Nea j in fy 
DOME à <2 ; Lovin sl =f, | alimony ie 
| à 
ix AGO * wig" ie L 7 ; 3 “24 f sity 
hd 
Pi Vet F AGI: VOTE, 
‘at. ae | 
i baa ay L ay . : 1 ee : 
OL AER EUR CARE UT dé CORRE 
- . 1 ° ft « * 
TU: TEA 
a . J | 
+ 1 


Th 
' 


i) 

Sha Cay 0 
BAN? | 
- ule ma i 
care al Re |, 


: 2: 
QU eee are UC LT | 
ee I ose) dot 
LES 


AO “4 


epeue ne 
bues us 
JUDLUDUUOISIAOAdCAE, | 
ans 919nbus,p 
UOISSILILUOZ 


225165099082 


À 
ni 


a11OSIAO1d yoddey 


» epeue9 ne 


juowuouuorsinoidde, 
ans 91onbus,p | 
UOISSIWUIWIOD 


lan cp iv | 
a it ti 


\ 
ne 
a 


" ' 
Te vi 
rx 
i 
sf i 
i] 
| “~~ 
=A 
a 
7 , 
. 


iy cen 


AGT 


MANS 
SARS 


ei 


M 


à 
whe 
AE 
PERN 


Ye 
à 


Ny 
ANS 
Re 


ae 
ET 


es 


eee ets FE 


Y 


se 


ie 


RAR 
me à 


à 
KES 

MSA 
a 


We 


RETA ARS 
tu à 
RE RE 


Ke 

\ ie 
à Ny RE 
HAN \ i 


sts 
Hat 


ts 
Ÿ RAA Rann 
Hint LE * Nhe Au 
Là ds a AAR Ne 
HER RUES RE 
\ÿ ae A A 
À Fi ( Nate 4: 
Ba ah iy 2 ai 
HER | FAT 


un 
vs . à 
x ny 
ROE | va 
as 
Et À ‘ 
At ü i AA ae A 
RAN ANA EE 
a ‘ RUN 
BYE 
uae 
BROS SANS 
NN 
ayant ae 
Dana be 
3 i ae 
Rane RS 


Noa 


RARE 
Re 


à 
Ÿ 
AA 
ME 
À 
Sn 


ARE 
ASS 
EE 


ARS 
UE mt Ww 


aa 
ch a 
AE 
KE à 


a oe 
: 


à ES ee aa 
‘à ARR ANT 
à ARAN \ te RENE 
Ro MANS 
Hee) inate en 
AN 
À 


(OA 
ay 


nace 
EE 


RATE 


EAU 
SRE 


Sens 
Hae 


BY 


ANSE 


nt 
wi aay ÿ 


RDA 
ARE 
GUN 
ve 


Nd Na tf 
Ra 
DR 


at 
à 


jt ù 
PERL Lee 
As ay 
Ay) 


eS 


See NA ey 
Sees 


wae 


wy 


as 
os 


area 


ii 
ae 
fh 


ri à 

HE Hi 
aa 
‘ 


yh 
Us 
si 

y 


À 


US 
Te 
ety, 


Aun ta EE a 
WR vanny 


ENED 
SSR Ay 
Mango 
SEE 


ANY 


sv 


WH 
RARE 
Hoan 


AE 


se 
EU 


dur 
\ 


ANA 


SA 
SAR 


4 


LA 


Oe 
LEE 
MEN 
ALI RL 
AT 
AN 
WSAOARAY 
DU 
ANNE 


HR 
PANNE 
RU 


NS 


RATER 
TT Uy 


ARK 
US 


